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INacnopT ¢oHJa OLIEeHOYHBIX CPe/ICTB

Tabmuia 1
dopmupyemsble OLnleHOUHBIe
Mogynb AUCLIUIIMHBI KOMITeTEeHLUU MaTepuarbl KonuuecTBo
WM UX YaCTU Y CpeJCTBa
NupuBugyansHOe 5
. omarlHee
NuTeprionupoBanue GyHKLINN A
3a/jaHue
TectupoBaHue 20
WupuBuayansHoe 3
O6paboTKa 3KCriepuMeHTaTbHbIX JlOMariHee
JlAHHBIX 3a/jaHue
TectupoBaHue 20
WupuBuayansHoe 3
PeliieHre He/TMHEMHBIX JloMariHee
ypaBHEeHUH C O/IHOM TlepeMeHHOU 3a/laHue
TectupoBaHue 20
. NupuBrayansHOe 4
Perienue crucreM MHEHHBIX
—— JloMalliHee
3a/jaHue
TectupoBaHue 20
VK-1 NupuBrayansHOe
PemieHue cuctem HeJTMHEMHBIX JloMalliHee 3
o CrniocobeH OCyIIIeCTBIISATh
ypaBHeHUNU N 3a/laHue 19
KPUTHUYECKUI aHa/u3
o TectupoBaHue
NpO0JIEMHBIX CUTYalUi
NupuBrayansHOe 3
Ha OCHOBE CHCTEMHOT0 OMalLIHee
JIuHeliHOe IPOTPaMMHUPOBaHWe | TIOAXO/a, BbIpaOATHIBATh ,q3 e
CTpaTeruio an
i TectupoBaHue 20
NupuBrayansHOe 3
[Torck MUHUMYMa KLIUU omallHee
[HAMYM ¢)va H ITKoc-1 Criocoben A
O/IHOU TIepeMeHHOMN 3a/jaHue
pa3pabarbiBaTh
TectupoBaHue 19
MepCrIeKTHBHbIE TUIaHbl M 3
H/IVBY, bH
0 TeXHOJIOTHH B 06/1acTH AMBHAYATIEHOE
OUCK MUHUMYMa (yHKLUU MeXaHH3AIH 1 JloMalliHee
HECKOJIbKHX IepeMeHHbIX HU
ecKoT epeme aBTOMaTH3aLuu 3ajaHne
MpOLIECCOB B TectupoBaHue 21
PeluieH1e 06bIKHOBEHHBIX cenmbckoxo3siicTennoi | IHAMBAAYTbHOE 4
. omallHee
nvddepeHIMaNbHBIX YpPaBHEHUM opranusanuun 'q3a,an1/Ie
TepBOro Nnopsifika
P PAA TectupoBaHue 20
NupuBrayansHOe 4
omallHee
MaTtemartrueckasi CTaTUCTHKA A
3a/jaHue
TectupoBaHue 20
NupuBrayansHOe 6
omallHee
Panpr A
A 3a/jaHue
TectupoBaHue 20




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE
AJId OOEHKUW 3HAHWHY, YMEHNU U HABBIKOB JEATE/IBHOCTH

B ITPOLHECCE OCBOEHMSA JNCHOUIT/IMHbI

Tabsmiia 2 — @opMupyeMble KOMITeTEHIUH

Kopg u O1jeHOUHbIe
Koz v HauMeHOBaHKe MHAUKATOPA JOCTUKeHUs
HavlMeHOBaHue MaTepuasbl
KOMIEeTeHLIUH (4aCTA KOMIETEHLIVN )
KOMIIeTeHIIUU U cpejcTBa
HNuTepnosupoBanue GpyHKIui
WU-1yk-1. AHanu3vupyeT Tmpo0/ieMHYI0 CHTYalMi0 Kak
CUCTEMY, BBISIB/ISISL €e COCTaBJISIIOLLME U CBSI3U MEX/y HUMHU
N-2yk.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
MOCTaB/ieHHOW  MpoOseMHOM  CUTyal[ud Ha  OCHOBE TeCTHDOBAHME
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU U P
N-3yk-1. OripesienisieT B paMKaxX BbIOpaHHOTO aaropuTMa HAMBUAYATILHOE
BOTIPOCHI (33/1aun), MOJIEXKaIle JajbHeuIel pa3paboTke. A
[pepasiaraet criocoObl UX pelieHus Sanarue
WU[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TIIaHBI U
TEXHOJIOTUM B 00/IaCTU MeXaHW3al[uM W aBTOMaTHU3aluu
TIPOLIeCCOB B CebCKOX03AWCTBEHHOM OpraHv3alyy
O0paboTKa HKCIepUMeHTaTIbHbIX JaHHBIX
NO-1yk.1. AHami3upyer TIPpOOJIEMHYIO CHUTYal[UI0 Kak
CUCTeMY, BBISIBJISIL €e COCTaBJ/ISAIOLMe U CBSI3U MeX/y HUMU
NA-2yk.1. OcymecTBnisieT MOMCK BapUaHTOB pelleHus
MOCTaBlieHHOW  MpoOJeMHOW  CUTyaldd Ha  OCHOBe TeCTHDOBAHME
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU U P
NA-3yk-1. OripesienisieT B paMKaxX BbIOpaHHOTO aaropuTMa HAMBUAYATILHOE
BOTIPOCHI (3a/1auu), MOJJIEXKAIlMe JajbHeuIei pa3paboTke. A
[pepasiaraet crioco6bl UX peleHus Sanarue
YK-1 WN-1rkoe-1 Pa3pabaTbiBaeT TMepCIEeKTUBHBbIE TIJIAHBI U
Crniocoben TEXHOJIOTUM B 00/IaCTU MeXaHW3al[uM W aBTOMaTHU3aluu
OCYILIeCTBJISITh TIPOLIeCCOB B CebCKOX03MCTBEHHOM OpraHv3alyy
KPUTUUYECKUN aHa/In3 Peinenye He/lMHeHHBIX YPaBHEHUH C OJHOH NepeMeHHOH
1Ipo0IeMHBIX NA-1yk1. AHanusupyeT mnpoOJIeMHYIHO CHUTyalMI0 Kak
CUTYyaLMii Ha OCHOBE |CHCTEMY, BBISIBJISISI €€ COCTABJISIIOIME U CBA3H MEX/Y HUMH
CUCTEMHOI'0 NA-2yk.1. OcymecTBnisieT MOWMCK BapUaHTOB —pelleHus
rnogxona, MOCTaB/IeHHOW  TIpoO/eMHOW  CUTyallud Ha  OCHOBe TecTHDOBALIE
BbIpabaThIBaTh JOCTYMHBIX UCTOYHHUKOB MH(OpMaLin " P
CTpaTeruto N[-3yk-1. OmnpefensieT B paMKax BbIOPaHHOIO aaropuTMa HAMBHAYA/IbHOE
JeUCTBUM BOTIPOCHI (33/jauM), TIOA/IEXall[ie AanbHekIeil pa3paboTke. AIOMalLIHee
[Tpepnaraet criocoObI UX pelieHus SanaHue
[TKoc-1 Criocoben | U[-1rikoe-1  PaspabaThiBaeT TepPCHEKTHUBHBIE TUIaHBI |
pa3pabatbiBaTh TEXHOJIOTUM B 007aCTM MeXaHW3alUM W aBTOMAaTH3aliu
MepCreKTUBHbIE TIPOLIECCOB B CE/IbCKOXO3SIMICTBEHHON OpraHU3aliu
TIJIaHbl U TEXHOJIOTUU PeireHue cucreM JIMHeHBIX YPaBHEHUH
B 00s1acTu NO-1yk.1. AHamui3upyeTr TIPOOJIEMHYIO CHUTYal[UI0 Kak
MexaHusaln 1 CUCTEMY, BBISBJ/IAA €e COCTABJIAILIYe U CBA3U MeXKy HUMU TecTupoBanue
dBTOMaTu3almn NAO-2yk1. OcylecTBisieT IIOMCK BapUaHTOB pelleHus
IIpOL{eCCOB B MOCTaB/IeHHOW  TpOOJeMHONM  CHTyalui Ha  OCHOBE npnBnAyabHoe
p yai
CeJIbCKOXO3SIMCTBEHH | [0CTYMHBIX HCTOUHUKOB MH(BOPMALUK ,q;);v;u;ﬁse

Ol opraHusanuu

U[-3yk-1. OripefensieT B paMKax BBIOPAHHOTO aarOpUTMa
BOMPOCKHI (33/lauM), TIOJ/IEXKAll[He AaTbHel el pa3paboTke.
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[Tpepnaraet criocoObI UX pelieHus

N-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHbIE TI7IaHBI U
TEXHOJIOTUM B 007aCTM MeXaHW3alUM W aBTOMAaTH3aliu
TIPOLIeCCOB B CEbCKOX031CTBEHHOM OpraHv3alyu

PeineHnne cucTeM He/IMHEHHBIX YPaBHEHH

NO-1yk.1. AHamui3upyeTr TIPpOOJIEMHYIO CHUTYal[UI0 Kak
CUCTeMY, BbISBJISIA ee COCTaBJISAIOLYEe U CBSA3U MeXy HUMU

NA-2yk.1. OcymecTBnisieT MOMCK BapUaHTOB pelleHus
MOCTaB/IeHHOW  TIpoO/eMHOM  CUTyallud Ha  OCHOBe Tectuposane
JIOCTYITHBIX UICTOYHUKOB UH(POPMaLH VAR VATEHOE
N-3yk-1. OripesensieT B paMKaxX BBIOPaHHOTO aarOpUTMa AHBHAYA
BOTIPOCHI (33/jauM), TIOA/IEXall[e AanbHelIei pa3paboTke. AOMaILIHee
[Tpepnaraet criocoObI UX pelieHUs SanaHue
N-1nkoc-1  Pa3pabaTbiBaeT TepCrieKTHBHbIE TI/IaHBI U

TEXHOJIOTUM B 00/1IaCTU MeXaHW3al[iM U aBTOMAaTH3al[|uH

TIPOLIECCOB B CEMbCKOX03iCTBEHHOM OpraHv3alyu

JInHeHHOE NporpaMMHpOBaHHe

NO-1yk.1. AHamui3upyer TIPpOOJIEMHYIO CHUTYal[Ui0 Kak
CUCTEMY, BBISIBJIsISI €e COCTAaBJISIIOLIME U CBSI3U MEX/y HUMHU

NA-2yk.1. OcymecTBnisieT MOWMCK BapUaHTOB pelleHus
MOCTaB/IEeHHOW  TIpoO/eMHOM  CUTyallud Ha  OCHOBe Tectaposanme
JIOCTYITHBIX UICTOYHUKOB UH(POPMaLH I/I

N-3yk-1. OripesensieT B paMKaxX BBIOPaHHOTO aarOpUTMa RAMBUAYATHHOE
BOTIPOCHI (33/]auM), TIOA/IeXall[e AanbHekIei pa3paboTke. Aggq?ggge

[Tpepnaraet criocoObI UX pelieHNs

W-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHBIE TI/IaHBI U
TEXHOJIOTUM B 007aCTM MeXaHW3alUM W aBTOMAaTH3aliu
TIPOLIECCOB B CEIbCKOX031CTBEHHOM OpraHv3alyu

ITouck MUHUMYyMa (PYHKIIUH O/{HOM NTepeMeHHOU

NO-1yk1. AHamui3upyer TIPOOJIEMHYIO CHUTYal[Ui0 Kak
CUCTeMY, BBISIBJISIS €e COCTaBJ/ISIOLMe U CBSI3U MeX/y HUMU
NA-2yk.1. OcymecTBnisieT MOMCK BapUaHTOB pelleHus
MOCTaB/IeHHOW  TpOOJeMHOM  CHTyalui Ha  OCHOBE
JIOCTYITHBIX MICTOYHUKOB UH(POPMaLH
U[-3yk-1. OripefensieT B paMKax BBIOPaHHOTO ajarOpUTMa
BOTIPOCHI (33/jauM), TIOA/IeXall[ie AanbHelIei pa3paboTke.
[Tpepnaraet criocoObI UX pelieHus
N-1nkoc-1 Pa3pabaTbiBaeT TepCrieKTHBHbIE TI/IaHBI U
TEXHOJIOTUM B 007aCT MeXaHW3alUM W aBTOMAaTH3aliu
TIPOLIeCCOB B CEIbCKOX031CTBEHHOM OpraHv3alyu

TectupoBanue
upusupyansHoe
JloMallHee
3ajaHue

ITouck MHHUMYMd (l)yHKIU/II/I HECKOJIbKHUX MePpEMEHHBIX

WU-1yk-1. AHanmu3vpyeT Tmpo0/eMHYI0 CHTYalMi0 Kak
CUCTeMY, BBISIBJISISI ee COCTaBJISIOLMeE U CBS3U MeX/y HUMU
N-2yk.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/AeHHOW  MpobjeMHON — cUTyaluM Ha  OCHOBe
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU
NUJ-3yk-1. OrnipefensieT B paMKax BbIOpaHHOTO aaropuTMa
BOTIPOCHI (3a/1auu), MOJJIEXKAIlre JajbHeuIei pa3paboTke.
[Tpepnaraet crioco0bl MX pellieHust
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TUTaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHM3alMM U aBTOMaTHU3allvH

TIPOLIECCOB B CeJIbCKOXO03HCTBEHHON OpraHu3aruu

TectupoBanue
upuBupyansHoe
JloMallHee
3ajaHue




Pemmienne 00bIKHOBeHHBIX AN()epeHnMaTbHBIX yPaBHEHUH N1€PBOT0

MnopsAaKa

WU-1yk-1. AHanmu3vpyeT Tmpo0/eMHYI0 CHTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeX/y HUMU
N-2yk.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/eHHOW  MpobjeMHON — cUTyaluM Ha  OCHOBe
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU
WUJ-3yk-1. OrnipefensieT B paMKax BbIOpaHHOTO aaropuTMa
BOTIPOCHI (3a/1aun), MO/JIEXKaIlre JajbHeuIei pa3paboTke.
I[Tpepnaraet crioco0bl UX pellieHUst
U[-1mkoc-1 Pa3pabaTbiBaeT mepcrieKTHBHbIE TUIaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHM3alMM U aBTOMaTHU3allvH
TIPOLIECCOB B CeIbCKOXO035HMCTBEHHOM OpraHu3alyu

TectupoBanue
WupuBuyansHoe
JloMallHee
3a/aHue

MaTteMaTHueCKasa CTaTUCTUKA

WU-1yk-1. AHanmu3vpyeT Tmpo0/ieMHYI0 CHTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLMeE U CBS3U MeXy HUMU
N-2yx.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/eHHOW  MpobjeMHON — cUTyaluM Ha  OCHOBe
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU
WUJ-3yk-1. OripefensieT B paMKax BbIOpaHHOTO aaropuTMa
BOTIPOCHI (33/1auu), MOJJIEXKAIIe NaibHeuIel pa3paboTke.
I[pepnaraet criocobbl MX pellieHust
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHbIE TIIaHBI U
TEXHOJIOTMM B 007acTW MexaHM3alMM U aBTOMaTHU3allvH
TIPOLIECCOB B CeIbCKOX035HCTBEHHOM OpraHu3alyu

TecTtupoBanue
NupuBuyanbHOe
JlOMalllHee
3a/laHue

Psaab1

WU-1yk-1. AHanmu3vupyeT Tmpo0/eMHYI0 CHTYalMi0 Kak
CUCTeMY, BBISIBJISIS1 ee COCTaBJISIOLME U CBS3U MeX/y HUMU
N-2yk.1. OcymecTsisieT IOMCK BapUaHTOB pelleHus
NOCTaB/eHHOW  MpobjeMHON — cUTyaluM Ha  OCHOBe
JIOCTYTIHBIX UICTOUHUKOB UH(OpMaLU
WUJ-3yk-1. OrnipefensieT B paMKax BbIOpaHHOTO aaropuTMa
BOTIPOCHI (33/1auu), MOJJIEXKAIIe JaibHeuIel pa3paboTke.
[pepnaraet criocobbl UX pellieHust
U[-1mkoc-1 Pa3pabaTbiBaeT TepcrieKTHBHBIE TUTaHBI U
TEXHOJIOTMM B 00/7acTW MeXaHM3alMM U aBTOMaTHU3allvH
TIPOLIECCOB B CeIbCKOX035MCTBEHHOM OpraHu3alyu

TectupoBanue
WupuBuayansHoe
JloMallHee
3ajaHue

OueHOYHBIE MaTePHA/IBI U CPE/CTBA /I/IA MPOBEPKHU
copMHUPOBAHHOCTH KOMMNETeHIIUN

Moayns 1. «AHTepnio/iMpoBaHue (PyHKIM»

KomvmnbiorepHoe TecTpoBaHue (TCK)
Bblbepume 00uH npasuibHbIl 6APUAHM OMEema U Hadcmume KHONKy «oasee»

HMuTepnosiupoBaHue Tad/iMuHOM GyHKIMHU MPeATo/iaraer:
CYMMHPOBaHUe Tab/IMUHbIX 3HaUeHUH
npoxoxkaeHue QyHKLMY BO/IM3U TOUEeK
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+HaxoxeHre (hyHKI[UH, POXO/sAIIel uepe3 Bce TabIMUHbIE TOUKH
MOCTPOEHUE UHTerpaibHOU KPUBOU
TabuuHbple GyHKIUA He HHTEPIO/TUPYIOT:
MHOrou/ieHoM JlarpaHyka
MHOTOU/JIEHOM CTEleHU «N»
+TPUTOHOMETPUYECKUM PSIIOM
MHorousieHoM HbroToHa
DYHKIHSA, KOTOPYIO IPUMEHSIOT NMPU WHTEPIOJIMPOBAaHUM C pa30ueHHeM MHTepBa/ia
Ha OTPe3KM:
+ crinaiiH
OTpe30YHast
npo0OHast
JIMHeMHasI
Kakue MHOrou4/ieHbl He SIB/ISIIOTCSI HHTEPIO/IAI{MOHHBIMH?
Jlarpanyka
HetoTona
Ha OCHOBe MaTpuLibl BaHaepMoHa
+ITudaropa
CKo/IbKO BH/IOB HMeeT HHTepPNno/IsIluOHHbIM MHOrowieH HbloToHa?
+ IBe
OJIHY
TpU
yeThIpe
Ot uero 3aBUCAT UTEPNOJsILUOHHBIE (opmy/ibl HbroTOHA?
OT TIPOU3Be/IeHHsI KOOPAWHAT TaO/MIIbI Y
+0T pa3HOCTel MepPBOro, BTOPOTO M T.JI. TTOpsiIKa TaOb/ribl Y
OT CyMMBbI KOOpAMHAT TabmIbl Y
OT ITPOM3BeIeHHs] KOOPAMHAT Ta0/HIbl X
Korjga npuMeHsIIOT MHTEPIO/IMPOBaHUe CI/IaliHaMu?
+Korjla BeCh OTpe30K Tabywuibl X Be/JWK W ero pa30MBalOT Ha YaCTUYHbLIE
OTpe3KHu
KOT/la BeCb 0Tpe30K Tab/yuiiel X umeet Touek 6osbite 10
KOT/la BeCb 0Tpe30K Tab/yumilel X uMeeT Touek 6obiie 20
KOT/la BeCb 0Tpe30K Tabyumiiel X uMeeT Touek 6obiie 30
UTo TaKoe CIuianH?
9TO YacTb TabJIUI[BI TT0 KOOpArHaTe X
3TO YacTb TabJIHUI[BI 110 KoopAuHaTe Y
+3T0 (yHKIMS, KOTOpas Ha Ka)KJOM YaCTUUHOM OTpe3Ke HelpepbiBHA BMeECTe C
HECKOJIbKUMM CBOWMHU TIPOM3BOJHBIMU
3TO YaCThb Tab/IULIbI IO KoopAuHate X U Y
Kak BbIT/IAAUT KyOUUYecKHid CryiaiH?
+S(x) = artbi(x-xXi1)+Ci(x-Xi.1)*+di(X-Xi-1)*
S(x) = ai+bi(X—Xi-1)2+C1(X—Xi-1)3+di(X—Xi-1)4
S(x) = ai+bi(x—xi-1)3+ci(x—xi-1)4+di(x—xi-1)5
S(x) = ai+bi(x—xi-1)4+ci(x—xi-1)5+di(x—xi-1)6



Kakoe Ko/muecTBO ypaBHEHI/Iﬁ HCIOJIBb3YHOT [A/IAd HAX0XKACHHUA HEU3BECTHbLIX

k03¢ dunrenToB A1 criaHa?
2n
+3n
4n
on
Kakoii BuUJA ¥MeeT WHTEPNOJALMOHHBIA MHOTOWIeH
Banpepmonpa?
P(x)=a, - x" +a,-x"" +..+a, x+a,
P(x)=a, x" +a,-x""'+..+a, -x+a,
+P(x)=a, x"+a,-x""+..+a, x+a,
P(x)=a,-x" +a,-x""+..+a, x+a,
CkonbKO KO03((HLHEeHTOB HMeeT HHTEPHOIAIMOHHBIN
MarTpulbl Bangepmonpa?
+(n+1)
(n+2)
(n+3)
(n+4)
Kakoro mopsika mo/iyyaeTcsi CUCTeMa YpaBHEHUM
Banpepmonpa?
+cucrema (n+1) ypaBHeHuM C (n+1) HeM3BECTHBIMU
cucremMa (n+2) ypaBHeHUH C (N+2) HeM3BeCTHBIMU
cucremMa (n+3) ypaBHeHuUH C (n+3) HeM3BEeCTHBIMU

cucreMa (n+4) ypaBHeHuUM C (n+4) HeM3BeCTHBIMU

Ha O0CHOBe MaTpHIbI

MHOIroujieH Ha OCHOBe

Hd OCHOBe MAaATPHIIbI

Kakoro Bu/ja mosiyuaercs cucreMa ypaBHeHU# Ha 0CHOBe MaTpunsl Bangepmonpaa?

k=0

CKoJIbKO pellieHUui UMeeT CHiCTeMa YypaBHeHHH Ha 0CHOBe MaTpullbl Banaepmonja?

+eJMHCTBEHHOe
Ba

TpU

YyeTwIpe

IlouemMy Bcerja HMeeT pelleHHE CHCTeMa YyPaBHeHHI

Banpaepmonpa?
+TaK KakK ee OnpeAenTe/b OTJIUYEH OT HYJIS
TaK Kak ee Orpe/ie/IiTe/b MeHbIle OT HY/Is
TaK KakK ee ompe/ie/Te/b 00bliie OT HY/Is
TaK Kak ee orpejie/IuTe/b paBeH HYJII0

Ha OCHOB€ MdATPHUIbI



B yeMm cocTOMT IpaBHU/I0 COCTAB/IeHUA MaTpHUIbl Banaepmonja?

B Ka)KJJOM CTPOKe pacrio/iararoTcsi Hen3BeCTHbIe C yObIBaHMEM UX CTeTieHel oT (n-2)
Ao (0)

B Ka)KJJOM CTPOKe pacrio/iararoTcsi Hen3BeCTHbIe C yObIBaHHEM UX CTeTieHel oT (n-3)
7o (0)

B Ka)KJJOM CTPOKe pacrio/iararoTcsi Hen3BeCTHbIe C yObIBaHMEM UX CTeTieHel oT (n-4)
Ao (0)

+B Ka)KZOM CTPOKe pacIio/iaraloTcsi Hen3BeCTHbIe C yObIBaHUEM HX CTereHel ot (n-
1) g0 (0)
Kakue ¢pynkuuu BcrpoeHsl B MathCAD st MHTepnio/IMpoBaHUA CIJIalHaMM ?

+/IMHelHast, Tapobanmuueckasi, Kyorueckasi

norapudmuueckasi, mapobaniyeckas, Kybrueckast

cTereHHasl, Tapobamueckasi, Kyonueckast

9KCITOHEeHI[a/bHas1, mapobannueckasi, Kyonueckast
Kaxk Ha3pIBaeTcsi MpoOIeCC, KOrja Heo0X0JUMO OIeHUTh 3HaueHHe Tab/IHJUHOM
(yHKIUM 3a npejeaMH 3a[JaHHbBIX y3/I0BbIX TOUEK?

+3KCTPONOJISALIUSA

anrpoKCcUMaLus

VHTEePHOJISALINS

NIpOJI0J/DKeHre
Kakou onepaTop ucCno/jb3yrwT npu uHTepnossnuu B MathCAD?

root

find

+interp

regress

Tabo/mna 3 — Kputepuu oneHKH ¢(h)opMHPOBAHHOCTH KOMITETEeHITUI

Kop n KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH KOMIIeTeHI[UN
HavMeHOBaHUe (yacTu KOMIIeTeHL1H)
WH/IMKaTopa Ha 0a30BOM ypOBHe Ha TMOBBILLIEHHOM YPOBHE
JOCTYKEeHUS COOTBeTCTBYeT OL|eHKe | COOTBETCTBYET OLleHKe COOTBeTCTBYeT OL|eHKe
KOMIIETEHLUH (YaCTH | «yIOB/IETBOPUTETLHO» «XOpOLIO» «OTJTUYHO»
KOMITeTEeHLIUN ) 50-64% ot 65-85% ot 86-100% ot
MaKCUMaJIbHOTO Oasila | MakCHMManbHOro Oasia MaKCHMaJbHOro Oasiia
NA-1yk-1. CrygeHt CrygeHt CTyJeHT 1eMOHCTPUPYeT
AHanusupyet JIeMOHCTPUDPYeT JIeMOHCTPUDPYeT OT/IMYHOE 3HaHUe:
npobieMHY10 3HaHHe: XOpolllee 3HaHKe: OCHOBHBIX METO/IOB
CUTYaLUIO KaK OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB HMHTEPIIO/IMPOBaHUS
CUCTEMY, BbISIBJISIS ee VIHTepPI10/IMPOBaHUs VIHTepPI10/IMPOBaHUS GbyHKLMY;
COCTaBJISIIOLIME U byHKIM; byHKIU; HWHTEePIOJISILIMOHHBIX
CBSI3U MeX/y HUMU VIHTEepITIOJISLUOHHBIX VIHTEepPIIOJISLUOHHBIX MHOI'O4Y/IeHOB; METO/|0B
N-2yk-1. MHOTI'OWIEHOB; MEeTOJ0B MHOI'OY/IEHOB; HMHTEePII0/IMPOBaHUA
Ocy1ecTBisieT MOUCK VIHTepPI10/IMPOBaHUs MeTO/I0B CrialiHaMy ¥ Ha OCHOBE
BAapUAHTOB PeLleHUs CrjlaiHaMU Y Ha WHTEepIIOIMPOBaHUS MatpuLpl BangepmoHna;
MOCTaB/IEHHOU OCHOBE MaTpULIbI criaiHaMy Y Ha MeTO/IOB pelleHus B
po0/IeMHOM BanpepmoHa; OCHOBE MaTpULIbI MathCAD;
CUTYyal|uy Ha OCHOBe MeTO/IOB pelLleHys B Banzepmona; CTYZEHT CIocobeH ¢
JOCTYIIHBIX MathCAD; MeTOZ|0B pellleHVs B BBICOKOM CTETEeHbI0
VICTOYHUKOB CTYJIeHT MOXKeT: MathCAD; CaMOCTOSATe/IbHOCTH




vHopMaLu
NA-3yk-1.
Ornipegensier B
paMKax BbIOpaHHOT'O
aJITOPUTMa BOTIPOCHI
(3apaun),
To/|/Te)KalIre
JlaTbHeMIIen
pa3paboTke.
[MpepsiaraeT criocoObl
WX pelieHus
N-1nkoc-1
PaspabaTbiBaet
TrepCrieKTUBHbIE
TJIaHBI ¥ TEXHOJIOTHH
B 0bs1acTH
MeXaHU3al[u| U
aBTOMaTU3aLuu
TIPOIIECCOB B
CeJTbCKOXO035ICTBEHH
OU OpraHusaluu

aHa/TU3UPOBATh
Mpo6IeMHYTO
CUTYAINIO KaK
CHUCTeMY, BBISIBIISIS ee
COCTABJISIFOIIAE U CBSI3U
MEXy HUMU;
OCYII[eCTBJISATh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/I€HHOU
npo6JIeMHOM CUTYal[uU
Ha OCHOBe JIOCTYTTHBIX
HCTOYHUKOB
vH(bopMaLuy;
oripefiefiTh B paMKax
BBIOPAaHHOTO
aJIrOPUTMa BOTIPOCHI,
Mo/I/IerKariue
JlaTbHeMIIen
pa3paboTKe;
pa3pabarbIiBaTh
MepCTIIeKTUBHBIE TJIaHbI
Y TeXHOJIOTUH B
00/1acTH MeXaHU3aluu
Y aBTOMAaTU3aLin
TIPOI[ECCOB B
CeMbCKOXO0351MCTBEHHOU
opraHu3aluu

CTYZIEHT MOXEeT
CaMOCTOSITE/TbHO:
aHa/TU3UPOBATh
Mpo6IeMHYTO
CUTYAINIO KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJIAOIIHE U
CBSI3U MEXXIY HUMU;
OCYII[eCTBJISATh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/I€HHOU
npo6JIeMHOM CUTYal[uU
Ha OCHOBe JIOCTYTTHBIX
HCTOYHUKOB
vH(bopMaLuy;
oripefiefiTh B PaMKax
BBIOPAaHHOTO
aJIrOPUTMa BOTIPOCHI,
Mo/I/IerKarue
JlaTbHeMIIen
pa3paboTKe;

pa3pabarbiBaTh
TMepCTIIeKTUBHBIE T/IaHbI
Y TeXHOJIOTUH B
001acTi MexaHU3aluu
Y aBTOMaTU3alun
TIPOLIECCOB B
CeMbCKOXO0351MCTBEHHOU
opraHu3alu

aHaJTM3UPOBATh
Npo6JIeMHYIO CUTYaLIMIO
KaK CHUCTeMY, BLISBIISIS €
COCTABJISIFOLIME U CBSI3U
MEXTy HUMU;
OCYILeCTBJISITh TIOMCK
BapMaHTOB peIleHUs
MOCTaB/IEHHOU
rpobieMHOM CUTyaruy Ha
OCHOBe JIOCTYITHBIX
HMCTOYHUKOB WH(OPMaILIWY;
oTipejieNiATh B paMKax
BBIOPAHHOTO alrOpPUTMa
BOTIPOCHI, TIO/|/Ie)Kall[e
JanbHeel pa3paboTke;
pa3pabarbiBaTh
TIePCIIeKTUBHBIE T/IaHbI U
TeXHOJIOTHU B 061acTH
MeXaHU3al[u| U
aBTOMAaTU3aLUY TIPOLIeCCOB
B Ce/TbCKOXO031CTBEHHOU
opraHu3aluu

Mopaynb 2. «O0pabdoTKa 3KCIepUMeHTa/TbHBIX JaHHBIX»

KomnblorepHoe TectupoBanue (TCK)
Bblbepume 00uH npasuibHbIl 6APUAHM OMEema U HadcmMume KHONKYy «od/ee»

Kak po/mkHa npouTH (PyHKI[USA NMPU annpoKCUMaL[UU?

+C HaMEHbIIHMMH PACCTOSTHUSIMU [10 BCEX TOUEK T8.6J'[I/IL[bI

C HauOOJILIINMU PaCCTOAHHUAMHU 10 BCEX TOUEK TE[6JII/ILU:>I

C KBa/IpaTUYHBIMHU PACCTOAHHAMHU /10 BCEX TOUEK Ta6J'[I/IL[bI

C jiorapu(MHUUYeCKUMH PaCCTOSTHUSIMU IO BCEX TOUEK TaO/HIIbI
Kak Ha3biBaercsa GyHKIUSA P aNMpPOKCUMAIUH?
+mpubKatoras
pubM3UTE/TbHAS

ycpeHeHHast

JIMHerHas

YTo Hajo cAe/1aTh nepe/ annpoKcuMaiuen?
3a/laTh Haya/bHble YCI0BHUS
3a/laTh FPaHUYHbIE YC/IOBUS

3a/1aTh rpa@uK QyHKLUU
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+3a7iaThb BUZ, pubmKaroreil GyHKIUU
Kakoii u3 nepeurc/ieHHbIX BHJ (yHKLMU He/Ib3sl 3a4aTh NIPU anNpoKcuManuu?
JIMHEWHYO
+UHTErpajbHYI0
KBa/IpaTUYHYO
norapuhMUUecKyro
Kakoii u3 nepeuncjieHHbIX BHJ (GyHKIMH He/Tb3sl 3a/aTh NPU alMPOKCUMaLNu?
KyOnuecKyo
9KCITOHEeHLIUaIbHYI0
+audepeHIMaTbHYIO
CTereHHYI0
Kakoii u3 nepeuncyieHHbIX BH/ GyHKLIMH He/Ib3s1 3aaTh NPU anMpoOKCUManuu?
+0eCKOHEUHYIO
roKa3aTe/bHYI0
JTIPOOHO-TMHEHHYIO
rurepOboIMuecKyro
B ueMm 3ak/1l04aeTcss MeTO/, HaMMeHbIIUX KBa/ipaToB?
BO3Be/leHHe B KBaJpaT Tab/JIMUHbIX 3HAUeHUH
+MUHUMHU3aLMs CyMMbI KBaJIpaTOB Pa3HOCTeH TabIMUHBIX ¥ PUO/IIKAIOIIIX
3HaueHWH (QYHKLIUH
13BJleueHre KOPHS KBaJIPaTHOTO U3 TabJIMUHBIX 3HAUeHUH
BO3Be/IeHHe B KBaZlpaT pa3HOCTel Tab/IMUHbIX U MPUOIMIKAIOIINX 3HAUeHUM
(hyHKIH
YTo MCHoIb3YIOT MPH HAX0XKAeHNU K03¢puiueHToB npud/mnkammein GpyHkuuu?
+PaBeHCTBO HYJIIO TTPOM3BOHBIX (QYHKLMM 110 KO3PPULIeHTaM
PaBeHCTBO HY/0 QYHKLWN
PaBeHCTBO HYJII0 KBajipaTa (yHKLIMA
PaBeHCTBO HYJII0 KOPHS KBaJpaTHOIro U3 (GyHKLUU
Cko0/1bK0 K03 GHUIHeHTOB HA/[0 HAWTH NPHU JIMHEHHOW MpUO/TKaomen (pyHKIun?
O/IVH
+aBa
TpH
yeTbIpe
Cko0/1bK0 K03¢(UI[HeHTOB Ha/i0 HAWUTHU NP KBaAPaTHYHO! NPUO/IHKaIoIeH
pynkmu?
OJIMH
JiBa
+TpH
yeTbIpe
Cko0/1bK0 K03 GHUIHEeHTOB HA/[0 HAWTHU NPH JIorapu(PMUUecKo MpuO/IHKaroein
GysHkMNI?
O/IMH
JiBa
+TpH
yeTbIpe
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CkobKO0 K03 PunmeHTOB HaJi0 HAWUTHU NMPH KCIMOHEHI[HA/TBHOW MPUO/THKAKOIIei
¢pyHKIUN?

OJlVH

nBa

+TpH

yeTbIpe
Yemy paBHa mpou3Bo/jHas nmo Ko3¢gduiueHTy (a) Npu JTMHeNHON MPUO/THIKAIOIIeH
pyHkun?

+X

X2

1

2
Yemy paBHa mpou3Bo/jjHasi mo Ko3gdunuenty (0) npu TuHeHON NPUO/TH>KaOLIeH
hyHkIun?

X

X2

+1

2
YemMy paBHaA Npou3BoHas 1Mo Ko3(pduireHTy (@) mpy KBaJpaTUHIHOMN
npub/nkawme GyHkoun?

X

+X2

1

2
Yemy paBHa mpou3Bo/jHas no ko3¢ dunuenty (0) npu KBafipaTHIHOM
npub/nokarwmei GyHkoun?

+X

X2

1

2
YemMy paBHaA Npou3BoAHas1 Mo K03 uiyeHTy (C) NMPU KBaAPaTUUYHOH
npud/mmkaromen GyHkiumn?

X

X2

+1

2
Kakue onepaTopbl ucnoyib3yrrcs B MathCAD pansa HaxoxaeHus Ko3¢gduueHToB
(a) u (0) mpu IMHeHHO# pUO/IHKamed QyHKIAN?

+slope u intersept

given u root

given u find

root u find
Kakymw ¢pynknuo ncnob3yrtr B MathCAD p/is Haxo)XieHUs1 MoJIMHOMA B KauecTBe
npuod/IKaromen QyHKIuu?

given

find
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root
+regress

Uto o3HauaeT Ko3¢gduuuent k B pyHkiuu regress?
+CTeneHb MOIMHOMA
nepBbIk KO3 hULIMeHT TToJIMHOMa
BTOPOM KO3 PULIMEHT MoJMHOMA
TpeThil KO3 (ULIMEHT MOTMHOMA

Ta6smna 4 — Kpurepun oueHKH ¢)OPMHUPOBAHHOCTH KOMIIETeHIMI

Kop u Kputepuu orieHnBanus c)OpPMUPOBAHHOCTH KOMIIETEHLIN
HavMeHOBaH1e (4acTy KOMIETeHLMH)
VMHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
[OCTHKeHUs COOTBETCTBYeT OLIeHKe | COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OLleHKe
KOMIIeTeHL[UM (YaCTH | «yI0B/IETBOPUTEIHLHO» «XOPOLLO» «OTJIAYHO»
KOMIIeTeHL|UN) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO Oa/yila | MakcMMasibHOTO Oasia MaKCUMaJibHOro 6asia
NA-1yk-1. CrygeHt CrygeHt CTyJeHT 1eMOHCTPUPYeT
AHanusupyet JIeMOHCTPUDPYeT JIeMOHCTpUpYeT OT/IMYHOE 3HaHUe:
npobieMHY10 3HaHUe: XOpollee 3HaHHe: OCHOBHBIX METO/IOB
CUTYaL[1IO KaK OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B 06paboTku
CUCTEMY, BBISBIISAS ee obpaboTku obpaboTku 9KCIIePUMEHTATbHBIX
COCTaBJISIIOLME U 9KCIepUMeHTaTbHbIX 9KCIepUMeHTaTbHbIX JTaHHBIX; BU/IOB
CBSI3U MeXIY HUMU JlAaHHBIX; BU/IOB JlAaHHBIX; BU/IOB anmnpoKCUMHUPYOLUX
N-2yk-1. anMNpOKCHMUPYIOLMX | aNMpOKCUMUPYIOIIUX ¢byHKUMH; MeToza
OcymecTByisieT NOUCK byHKIMH; MeToza byHKIMH; MeToga HaUMeHbIINX KBaJpaTOB;
BapUaHTOB pelleHus HauMeHbIINX HaVuMeHbIINX TIpUOIMKAIOLMX (HYHKLIMM;
MOCTaB/IeHHOU KBa/IpaToB; KBa/IpaToB; METO/IOB pellleH s B
rpo6ieMHON TIPUO/IKAOIIIAX TIPUO/IKAIOIIAX MathCAD;
CUTyalluu Ha OCHOBE byHKIMH; MeToJ0B GbyHKIMH; MeToJ0B CTYZIEHT CITOCOO€eH C
JOCTYITHBIX pemienusi B MathCAD; | peiuenus B MathCAD; BLICOKOM CTemneHbI0
HCTOUHUKOB CTYJeHT MOXeT: CTYJeHT MOXeT CaMOCTOSITeJIbHOCTH
vH(popMaLu1 aHa/IM3UPOBaTh CaMOCTOSITE/IbHO: aHa/IM3UpPOBaTh
NA-3yk-1. TpO0JIEMHYTO aHA/TU3UPOBATh MpO0JIEMHYIO CUTYALIUIO
Onpepenser B CUTYaL[1IO KaK 1po6JIeMHYIO KaK CUCTeMY, BbISIBJISISI ee

paMKax BbIOpaHHOTO
aJICOPUTMa BOTIPOCHI

CHUCTEMY, BLIAB/IAA ee
COCTaBJIdmOLIKE U CBA3U

CUTYaLUIO KaK
CUCTEMY, BBISIBIISISL ee

COCTaBJIdIOIIMEe 1 CBA3U
MeX1y HUMU;

(3amaunm), MeX/ly HUMY; COCTaBJISIIOLME U OCYILIeCTBJ/ISITh [IOUCK
noJijieXxarue OCYILIeCTBJISITh TIOUCK CBSI3U MEXY HUMU; BapUaHTOB PeLleHUs
JabHenIen BapUaHTOB pelLleHns OCYILLIeCTBJIATh [TIOUCK MOCTaB/I€HHON
pa3paborTke. MOCTaB/IeHHOU BapUaHTOB pellleHUss | TPoOIeMHOM CUTyaluM Ha

[pennaraet criocobbl | MPOOIEMHOM CUTYaN NIOCTaB/IEHHON OCHOBe JIO0CTYITHBIX
VX pelleHus Ha OCHOBe JIOCTYTIHBLIX | TTPO0JIEMHOM CUTYyal[Ml | UCTOUHUKOB MH(OpMAaIUH;
NO-1nkoc-1 WCTOYHUKOB Ha OCHOBe JOCTYITHbIX orpefiesiaTh B paMKax
PaspabaTbiBaet vH(popMaLuy; VICTOUHUKOB BbIOPAHHOTO anropuTMa
MepCreKTUBHbIE orpeziesiiTh B paMKax vH(bopMaLuy; BOIPOCHI, TIOJ/IeKalue
TIJIaHbl U TEXHOJIOTUU BbIOPAHHOTO oripefieNiATh B paMKax | JajbHellleil pa3paboTke;
B 0Oslactu a/IrOpUTMa BOITIPOCHI, BBIOPAHHOTO pa3pabatbIiBaTh
MexaHU3aluu U noJijieXxarue a/JIrOpUTMa BOTIPOChI, | TepCHeKTHUBHbIE MJIaHbl U
aBTOMaTu3aLuu JabHenIen rnoZJiexanue TEXHOJIOTHH B 06/1acTH
TMPOLIeCCOB B pa3paboTke; JanbHeuIIen MexaHU3aluu U
CeJIbCKOXO035IMCTBEHH pa3pabaTbiBaTh pa3paboTke; aBTOMAaTH3aL1H MPOLIeCCOB
Ol OpraHu3aluu NepCreKTUBHbIE TI7IaHbl pa3pabartbiBaTh B CeIbCKOX035MCTBEHHOU
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Y TEXHOJIOTHU B TIepCTIeKTUBHBIE TI/IaHbI
obsiacTy MexaHH3alun Y TeXHOJIOTUH B
Y aBTOMaTU3aL[UH o0J1acTy MexaHH3aln
NPOLIeCCOB B Y aBTOMaTHU3aL1H
CebCKOXO035IICTBEHHOM TIPOLIECCOB B
opraHu3aLuu CebCKOXO0351ICTBEHHOM
OpraHu3aLuu

OpraHu3alIu

Mopayas 3. «PellleHHe HeJTUHEHMHBIX YPABHEHHH C OJJHOM MepeMeHHOU»

KomnblorepHoe TectupoBanue (TCK)

Bblbepume 00uH npasuibHbIl 6APUAHM OMEema U Haxcmume KHONKy «oasee»

JiBa 3Tamna ajropuTtMa pelieHUsi He/IMHEIHOT0 yPaBHeHHA:
HaxX0XK/leHre U yTOUHeHue KOpHel
+0T/AeneHre KOpHel U MOWCK KOpHeH
BbIZleJieHUe U 3aKperyieHre KOpHei
orpeiesieHre U MpUO/IKeHe KOpHei

He ucnob3y0IMuca MeTo MPU pellieHUu! HeJIMHeNHOr0 YpaBHeHUS:

MeTO/1 [T0JIOBUHHOT'O Jle/IeHus
MeTO/l MPOCTOU UTepaLiuv
+MeToz, oOpalieHyst MaTpHULIbI
rpaZlueHTHBIM MeTO/]

UTo Ha3bIBaeTCsl KOPHEM YpaBHeHMs, ONMChIBAIOLIErocs (PyHKIHen?

+4ucsio, obparmaroiiiee GyHKIUIO B HOMb

7ieBasi TpaHUI]A MHTEPBAIa, T/je HaXOAUTCS KOPEeHb
TIpaBasi FPaHMIIa UHTEpPBasa, r7ie HaXOJUTCS KOPeHb
cepe/iiHa UHTEePBaJia, I/ie HaXOJUTCSI KOPeHb

Ha kakue ABd BU/ld MOAPa3ae/IAl0TCA He/IMHeHbIe YPAaBHE€HHUHA C OAHOﬁ

nepeMeHHOU?
anrebpanyeckue v IMHeUHbIe
+anrebpanueckre 1 TPaHCIIEHIEeHTHbIE
TpaHCLIeH/leHTHbIe U JIMHEeNHbIe
JIMHelHbIe 1 HeJTMHeWHbIe

CKo/IbKO MUHUMYM KOPHel nMeeT ajiredpanuecKoe ypaBHeHHe?

Ba
+0HO
TPH
yeThipe
Kak Ha3bIBaeTcs ypaBHEHHE, eC/IM OHO He a/iredpanyeckoe?
JINHEeIHOoe
HeJIMHelHoe
+TpaHCILieHeHTHOe
KBaZIpaTUYHOE
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UTo 03HavaeT «peliuTh HeJIMHeHHOe ypaBHeHHe»?
+yCTaHOBUTh, UMeeT /I OHO KOPHH, CKOJTbKO KOPHEW, HAUTHU 3HaUeHUsI KOPHEeU C

3aJJaHHOM TOUHOCTBIO
YCTaHOBUTb, UMEET JI1 OHO KOPHU
YCTaHOBUTb CKOJIbKO KOPHEU OHO UMeeT
HaWTU 3HAYeHWsI KOPHeN

M3 Kakux AByX 3TAN0B COCTOUT 3a/iaya YMC/IeHHOT0 HaX0)KeHHs KOpHel

ypaBHeHMsA?
+0T/e/leHrsI KOPHEN ¥ YTOUHEeHUs] KOpHeu
MocTpoeHue rpadrka QyHKLIMU U HaXO0K/IeHUs] KOpHer
NocTpoeHue rpadyka QyHKIIMM U OT/le/IeHHs] KOpHeM
MOCTpOeHre rpaduka QyHKLWU U ONpejie/ieHUsI YMcia KOpHer

Kakou yuc/1eHHbIN MeTO/ MIPUMEeHSeTCs /IS pellieHUs1 HeJIMHeMHOr0 ypaBHeHUus?
+MeTOo/, XOp/l U MeTO/] TI0JIOBUHHOT'O Jie/IeHUst
MeTO/i KacaTe/bHbIX U MeTo[, ['aycca
MeTO/i MPOCTOM uTepaluu U Metof, ["aycca
MeToZ, xoph u Metoy, [1yacoHa

C yero HauUMHAETCA YUC/IEHHOE pellleHNe HeIMHeHOr0 ypaBHeHus?
3a/laHus1 BUla PyHKLUU
orpejiesieHUs1 OTPe3Ka, I/ie JIE)KUT KOPeHb
Hax0)KJeHUsI KOPHSI
+3a/laHYsl HauaIbHOTO TPUO/IVKEHUS]

Kakou npu3HaK UCIo/1b3yeT MeTo/ OTAe/IeH!s] KOPHeH C 3a/JaHHbIM 11aromM?
+TIpOU3Be/IeHre [IBYX COCeNHUX 3HAUeHUU (DYHKLIMM CTAHOBUTCSI MEHBbLLIE HYJIS
TIpOM3Be/ieHre IBYX COCeJHUX 3HaueHuM (PyHKI[UM CTaHOBUTCS OOJIbIIIe HYJIs
(GyHKILIMSI CTAHOBUTCSI MeHbIlle HYJIsI
(YHKIMSI CTAHOBUTCS O0JIbILIe HYJIS

Kaky1o ¢popMy/MpoBKY MMeeT NMPH3HAK, MCI0/1b3yeMbIi MeTO/, IPOCTOM UTepanuu?
3HaueHHe KOPHSI PaBHO 3HAYeHUIO (DYHKLUU
3HaueHWe KOPHS1 PaBHO HYJIO
3HaueHWe (QYHKLMM PaBHO HYJIIO
+3HaueHue KOPHS Ha J@aHHOW UTepaliy PaBHO 3HaUeHWIO (DYHKLIMU Ha

npe/ibIAyILel uTepalyu

UTo 03HavYaeT CXOAALMUCS UTepaljMOHHbIN npouecc?
+KopeHb OyeT HaliJjeH
KOpeHb He Oy/ieT HalifieH
KOpEeHb PaBeH HYJII0
GyHKILIYS paBHA HYJIO

UTo 03HavYaeT pacxoAAUNCs UTepaljMOHHbIN pouecc?

KOopeHb Oy/ieT HaiiieH
+KopeHb He Oy/eT HaiiieH
KOPEeHb paBeH HYJIHO
(yHKLMS paBHA HYJIIO

Kakymo (hyHKIHI0 MCII0/IB3YIOT /IS pellieHusl HeJIuHeUHbIX ypaBHeHul B MathCAD?
+root
given
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cspline
interp
Kak Ha3bIBaeTcs NOBTOPAIMIMIKCSA NMPOLIECC MOUCKA pelleHUusl ypaBHeHUA?
+UTepalOHHbBIN MPOLIeCC
nepebop
MOBTOPEHUe
TOBTOPSIFOLLWI 111aT
K kakoMy BH/y IPUBOJAT YPaBHeHNe /I/If ero pellieH’s MeTo0M MPOoCToi
urepanumn?
ypaBHeHHe PaBHO HYJIIO
+Heu3BeCTHasl paBHa OCTa/IbHOM UaCTH YpaBHEHUsI
HeW3BeCTHasl paBHa HYJIIO
ocTasibHasi yaCTh YpaBHEHUs paBHA HYJIO
Uto BHAHO HA rpayike U3MeHeHUs1 HEU3BeCTHOM U 0CTa/IbHOM YaCcTHU yPpaBHEHUs?
Hen3BeCTHasl repecekaeT 0Ch
OCTaJibHasl YaCTh YpaBHEeHUS repeceKkaeT 0Ch
Her3BeCTHasl M OCTaJIbHasl YaCTh YpPaBHEHUs MlepeceKatoT 0Ch
+0HM MepeceKaroTcs B TOUKe, COOTBETCTBYIOLLeM KOPHIO YpaBHEHUS
Kor/ja 3aKaHuUMBaeTCs UTepaIMOHHbIN Npoijecc?
+Heu3BeCTHasl He YTOUHsIeTCsl MeHee 3a/laHHOM MOTrPeIIHOCTH
HeW3BeCTHasl paBHa HYJIIO
ypaBHeHHE PaBHO HYJIIO
HEeM3BeCTHasl U ypaBHEHUe PaBHbI HYJIIO
Kpome (pyHKIMHu root Kakon (pyHkiues Mo)XKHO periuTh ypaBHenue B MathCAD?
given
+find
cspline
interp

Tab/mna 5 — Kpurepuu oneHKH ¢(h)opMHUPOBAHHOCTH KOMITETE€HI[HI

Kop u Kputepuu ouieHrBaHus cOPMUPOBAHHOCTU KOMIIeTeHLIUU
HauMeHOBaHue (vyacTy KOMIeTeHLUH)
VH/MKaTopa Ha 6a30BOM ypOBHe Ha INOBBLILIEHHOM YPOBHE
AOCTHKeHUsA COOTBETCTBYET OLIeHKe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITETEHLUH (YaCTH | «yIO0B/IETBOPUTEIHLHO» «XOpOLLIO» «OTJIAYHO»
KOMITETEHLIMH) 50-64% ot 65-85% ot 86-100% ot
MakcUMasibHOro Oasnna | MakcMMarnbHOro 6ansa MakcHUMasbHoro 6asia
NO-1yk-1. CryzneHnt CryzneHnt CTyzieHT 1eMOHCTpUpPYeT
AHanusupyet J,eMOHCTpUpYeT J,eMOHCTpUpYeT OT/IMYHOe 3HaHUe:
npo06JieMHy0 3HaHUe: Xopolllee 3HaHue: OCHOBHBIX METO/IOB

CUTYyalJUIO KaK
CHUCTEMY, BLIABJIAA ee
COCTaBJ/IdrOLIME 1

OCHOBHBIX METO/IOB
pelleHNs] HeJITMHeUHbBIX
ypaBHEeHUH C OJTHOM

OCHOBHBIX METO/I0B
pelleHNs] HeJITMHeUHBIX
ypaBHEeHUH C OJTHOM

pelleHus1 HeTMHEeHHBIX
yPaBHEHUH C OIHOM
TepeMeHHOM; alropuTMa

CBS3U MeXy HUMU repeMeHHOM; repeMeHHOM; pelLeHus;
NA-2yk-1. aJIrOPUTMa pellleHus; aJIFOPUTMa pellleHus; anrebpanueckux
Ocy1uecTBsieT MOUCK anrebpanuecKnx anrebpanuecKnx ypaBHEeHMI;
BapUaHTOB pelleHNs ypaBHEeHUH; ypaBHEeHUH; UTeparjMoOHHbIX MIPOLIeCCOoB;
MI0CTaB/JI€HHOU WTepalMOHHbIX WTepalMOHHbIX MeTOoZia IPOCTOM
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po0JIeMHOM
CUTYyalLlUX Ha OCHOBe
JOCTYITHBIX
HCTOYHUKOB
vHopMaLu
NA-3yk-1.
Ornipegensier B
paMKax BbIOpaHHOT'O
aJITOPUTMa BOTIPOCHI
(3apaun),
TIO/|/Te)KalIre
JlaTbHeMIIen
pa3paboTke.
[MpepsiaraeT crioco6bl
WX pelieHus
Hﬂ'lﬂKoc-l
PaspabaTbiBaet
TrepCrieKTUBHbIe
TJIaHBI ¥ TEXHOJIOTHH
B 0bs1acTH
MeXaHU3al[u U
aBTOMaTU3aLuu
TIPOIIECCOB B
CeJTbCKOXO035ICTBEHH
OU OpraHu3saluu

TpOLIeCCOB; MeTo/ia
TIPOCTOM UTepaLuy;
METOZIOB PeIleHus B
MathCAD;
CTYZIEHT MOXXET:
aHa/IM31UPOBaTh
npo0IeMHYTO
CUTYALMIO KaK
CHCTEMY, BBISIB/ISS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYILL[eCTBJISITh TIOMCK
BapUaHTOB PellleHMUs
TIOCTaB/IeHHOM
npo0/IeMHOM CUTYaI[UH
Ha OCHOBe [JOCTYITHBIX
HCTOYHUKOB
vH(opMaluy;
orpefieNiITh B PaMKax
BLIOpAHHOTO
aJICOPUTMa BOTIPOCHI,
noJijiexxariye
JasibHeuIen
pa3paboTke;
pa3pabarbiBaTh
MepCIIeKTUBHBIE TIaHbI
Y TeXHOJIOTUH B
o0acTy MexaHU3aluu
Y aBTOMAaTU3aLu1
TIPOI[ECCOB B
CeMbCKOX035IHCTBEHHOM
OpraHu3aluu

TIPOI[ECCOB; MeTOo/a
TIPOCTOM UTepaLiy;
METOZIOB PeIlleHus B
MathCAD;
CTYZIEHT MOXXET
CaMOCTOSITe/TbHO:
aHA/TU3UPOBATh
Mpo6IeMHYTO
CUTYAINIO KaK
CHUCTeMY, BBISIB/ISIS ee
COCTABJISAOIIHE U
CBSI3U MEXIY HUMU;
OCYII[ECTBJISATh TIOUCK
BapUaHTOB pelleHUs
MOCTaB/I€HHOU
npo6JIeMHOM CUTYal[uU
Ha OCHOBe JIOCTYTTHBIX
HCTOYHUKOB
vH(bopMaLuy;
oripefieNiTh B paMKax
BBIOPAaHHOTO
aJIrOPUTMa BOTIPOCHI,
Mo/IyIerKarue
JlaTbHeMIIen
pa3paboTKe;
pa3pabarbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
o0acTi MexaHU3aLuu
Y aBTOMaTU3alun
TIPOLIECCOB B
CeMbCKOXO0351MCTBEHHOU
opraHu3alu

WTepaljiy; MeTO/IOB
pemieHusi B MathCAD;
CTYZIeHT CrIoco0eH C
BBICOKOU CTereHbI0
CaMOCTOSITE/TbHOCTH
aHaIM3UPOBAaTh
Mpo0J/IEMHYIO CUTYalLIUIO
KaK CUCTeMY, BBISIBJISIS ee
COCTABJISIFOIIIHE U CBSI3U
MEXXy HUMU;
OCYIIECTBJISITh TIOUCK
BapUaHTOB PellleHust
MOCTaB/I€HHON
npobIeMHOM CUTYaluK Ha
OCHOBE JIOCTYITHBIX
MCTOYHHMKOB UH(OPMaLUY;
OTIpe/IeNIATh B paMKax
BLIOPAHHOTO anropuTMa
BOTIPOCHI, TIO/I/TeXKAIIHe
JanbHelIel pa3paboTke;
pa3pabaTbIBaTh
TiepCrieKTUBHbIE TI/IaHbl U
TeXHOJIOTHH B 06/1acTH
MeXaHHW3aluu U
aBTOMAaTH3aIUU TIPOIIeCCOB
B Ce/TbCKOXO031CTBEHHOU
opraHu3aluu

Mopynb 4. Pemmienue cucrem JIMHENHBIX yPaBHEHUN»

KomnbrorepHoe TectupoBanue (TCK)
Bbibepume 00uH npasu/ibHbIli 6APUAHM OMBEemMa U HaXcmume KHONKy «oasee»

JlBa BjJa MeTO/ 0B pellleH!sl CUCTeM JIMHeUHbIX YPaBHeHHUH:

+TIpsIMbIe U UTepaLOHHbIE

KJlacCuuecKue 1 peobpa3oBaHHbIe

TOUHBIe U TIPUOIM)KEeHHbIe

roc/e/ioBaTe/IbHbIE U Mapasiie/ibHble
MeTo/1, He OTHOCAINMUCA K MeT0/iaM pelleHHsi CHCTeM JIMHeMHbIX YyPaBHeHUH:

metop, ['aycca

MeTOJ, TIPOCTOU UTepaLiuu

MeTo/ 3euzens
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+MeTO/] II0JIOBUHHOTI'O Je/1IeHUs
MaTpuuyHbIM BH/| CHCTeMbI JIMHEUHbIX YPAaBHEHHH 0THOCHTE/IbHO X:

X+A=B
X-A=B
X=A+B
+A-X=B

Kak jarort pemieHue npsivbie MeTO/ibI pellieHUsI CUCTeM JIMHeNHbIX yPaBHeHUM ?

+KaK KOHeUHOe YHC/I0 apudMeTUUeCKUX orepariyvii

Kak Iepe/iesi TIoC/ieI0BaTeTbHbBIX TTPUO/TKeHUH

KaK PaBeHCTBO HYJ/IO HEU3BECTHBIX

KaK PaBeHCTBO HEM3BECTHBIX OCTA/TLHOM YaCTU ypaBHEHUH
Kak jaror pemieHue uTepanjioOHHbIe MeTO/ibI PelIeHUsl CUCTeM JIMHeNHBIX
yPaBHEHUM?

KaK KOHEeYHOe UrC/I0 apupMeTHUeCKUX ornepariuii

+Kak repe/iesi oc/ieloBaTeTbHbIX TPUOJTKeHUI

KaK PaBeHCTBO HYJIO HEU3BECTHBIX

KaK PaBeHCTBO HEM3BECTHBIX OCTA/JbHOM YaCTU ypaBHEHUHN
Kakoii MeTo/] pellieHUs1 CUCTeM JIMHEeHHbIX YPaBHEHUN He OTHOCUTCSA K NMPAMbIM
MeToAamM?

Metoz, Kpamepa

Metoz ['aycca

MeTO/i OPTOrOHAJIM3aLUU

+metoz Koru
Kakoi MeTo/] pelieHUsi CCTeM JIMHeHHbIX yPaBHEHU He 0THOCHUTCS K
UTepaliOHHBIM MeToAaM?

MeTO/I IPOCTON UTepaljuu

MeToZ, 3eriens

rpaZlueHTHBIN MeTO[]

+metoz Kpamepa
Kak Ha3biBaloTcsa K03()(pHIMeHThbl, K KOTOPbIM IPHMPaBHUBAKTCS YPaBHEeHUs
JIMHEMHOU CHCTEeMbI?

+cB00OO/HEIE U/IeHBI

K03(PUIMeHThI PU HEM3BECTHBIX

Hen3BeCTHhIe

CBOOO/IHbIE HEU3BECTHELIE
CKo0J/IbKO MaTpHI| Ha/|0 3a/iaTh, YTO0bI PeINTh CHCTEeMY JIMHEHHBIX YPAaBHeHUH?

(03113 1%

TpU

T10 YKCJIy YPaBHEHUH

+aBe
Kakyro pasmepHOCTh MMeeT MaTpHlia K03(p(ueHToB IpH HEM3BECTHBIX NPU
COBIA/IeHUH YK C/Ia HEU3BECTHBIX M UMC/Ia YPaBHeHHIA?

JlBa Ha /iBa

TPU Ha TPH

+T10 UKMC/Ty YpaBHEHHUM

TI0 YKC/Ty CBOOO/IHBIX WI€HOB PaBHBIX HYJIIO
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UTto siB/IAETCA pelieHneM JIMHeHHOU CHCTeMbl YpaBHEeHUM?
+TaKasi COBOKYITHOCTbh HeM3BECTHBIX, KOTOpasi oOpailjaeT BCce YpaBHEHUS] CUCTEMBI B
BepHbIE PaBEHCTRBaA.
yCJI0BHE PAaBEHCTBA HYJIH0 BCeX HEU3BECTHBIX
yCJIOBHE PaBeHCTBA HYJIIO0 BCeX CBOOO/IHBIX UI€HOB
yCJIOBHE PaBeHCTBA HYJIIO BCeX HEM3BECTHBIX U BCeX CBOOO/IHBIX UIeHOB
Kak Ha3bIBaeTcs cMcTeMa IMHEHHBIX yPaBHeHUMH, eC/TH O0Ha UMeeT X0TA ObI 0HO
pelieHue?
+COBMeCTHOM
HYJIeBOU
oO11ei
BEpPHOM
Kak Ha3bIBaeTcs cucTeMa JIMHEWHbIX YyPaBHeHUH, €C/Id OHA He UMeeT pellieHus?
He HYJIeBOH
+HEeCOBMEeCTHOMU
He o011[eit
He BEpHOH
Ha uem ocHoBaH metop I'aycca?
Ha MPYPaBHUBAHWUU HYJTIO HEM3BECTHBIX
Ha MpYpPaBHUBAHUM HYJ/TIO0 CBOOO/IHBIX UI€HOB
+Ha nocJiej0BaTe/IbHOM UCK/TFOUeHUN HEM3BECTHBIX CUCTEMBbI
Ha MpYPaBHUBAHUM HYJ/TI0 HEM3BECTHBIX ¥ CBOOO/IHBIX U/IEHOB
K kakomy Bujy npeodpa3yer cucreMy ypaBHeHui metoj I'aycca?
+K CUCTeMe C TPeyroJbHOW MaTpuLen
K CUCTeMe C KBaJ[paTHOU MaTpulien
K CHUCTeMe CO CTPOYHOW MaTpuLier
K CHCTeMe CO CTOJIOI[OBOM MaTpuiieid
Ha kakue aBa 3Tana aeaurcsa Metroj I'aycca?
1oC/1ej0BaTe/IbHOe UCK/IF0UEHVEe HEU3BEeCTHBIX Y NPUPaBHUBAHUE UX HYJIO
rocsie/joBaTelbHOe UCK/IF0UeHNEe YpPaBHEHWUW 1 TIPUPABHUBAHKE UX HYJIIO
+110C/1eJ0BaTe/IbHOe MCK/IFOUeHHe HeU3BeCTHBIX U HaX0XKeHre Hen3BeCTHBIX.
MocJie/joBaTe/lbHOe UCK/IF0UEHNEe HEM3BECTHBIX U UCK/TFOUEHUE YPaBHEHUU
K kakomy Bujly IpuBOJSATCS /IMHeHbIe YPABHEHMsI DU PellleHHH CHCTeMbI MeTOA0M
MPOCTOM UTepaLiu?
+Hen3BeCTHasl paBHa OCTA/IbHOW YaCTh YpaBHEHUS
Her3BeCTHas paBHa HYJIIO
OCTaJ/IbHasl YaCTb YPAaBHEHUSI PABHA HYJIHO
HeW3BeCTHAs U OCTajlbHasi YaCTb YPAaBHEHUSI PABHbI HYJIIO
B uem 3ak/nouaercs metoj 3elensa?
+Ha Ka)kK/JOM L11are Mpy BbIUKMC/IEHUU YUYUTBHIBAKOTCS YyKe T0JyYeHHbIe 3HaueHUsI
riepeMeHHbIX
Ha Ka)X/IOM 111are TIpy BbIYMC/IEHWH TIepeMeHHble PUPAaBHUBAIOTCS HYJTO
Ha Ka)X/IOM 111are TIpy BbIYMC/IEHWH T10TyUar0T BCe IepeMeHHbIe
Ha Ka)X/IOM l11are TIpy BbIYMC/IEHWH TIepeMeHHbIe PUPAaBHUBAIOT OCTa/lbHOM YaCTH
ypaBHEHUSsI
Kak o003HauaeTcsi eAMHUYHASA MaTpHUIia?
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NOw e

+E

Kakoi (pyHKMei MO)XKHO pelIMTh cucremMy ypaBHeHni B MathCAD?

given
+find
cspline
interp

Ta6smna 6 — Kpurepun oneHku ¢)OpMHUPOBAaHHOCTH KOMIIETeHIMI

Kop n Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIETEHLIUN
HavMeHOBaHue (4acT KOMIETeHLH)
VMH/JMKaTopa Ha 0a30BOM ypOBHE Ha MOBBIIIIEHHOM YPOBHE
[OCTHKeHUs COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLleHKe
KOMIIETeHLIMH (YaCTH | «y/I0BJIeTBOPUTEILHO» «XOpOILI0» «OTJIMYHO»
KOMITeTEeHL[H) 50-64% ot 65-85% oT 86-100% ot
MaKCUMaJIbHOTO Oasila | MakCHMManbHOro Oasia MaKCHMaJbHOTo Oasiia
NA-1yk-1. CrygeHt CrygeHt CTyZeHT 1eMOHCTpUpYyeT
AHanusupyet JIeMOHCTPUPYeT 3HaHUe: JIeMOHCTPUDPYeT OTJINYHOE 3HaHUe:
npobieMHY10 OCHOBHBIX METO/I0B XOpolllee 3HaHUe: OCHOBHBIX METO/IOB
CUTYaL[1IO KaK pellieHusi CUCTeM OCHOBHBIX METOJIOB  |pellleHHs] CUCTEeM JIMHENHbBIX
CUCTEMY, BBISIB/ISISL ee | JIMHEWHbIX ypaBHEHUM; pelleHusi CUCTEM yPaBHEHHWH; TIPSIMBIX U
COCTaBJISIFOLIME U TIPSIMBIX U NMUHEeNHBbIX YpaBHEeHUM; | WTepal[MOHHbIX MeTO/OB;
CBSI3U MEXIY HUMU WTepaLOHHBIX MPSIMBIX U MeTo10B ["ayca; 3eiizens,
N-2yk-1. MeTO/I0OB; METO/I0B UTepaLMOHHBIX MIPOCTOU UTepaLiy;
Ocy1iecTBsieT TOUCK layca; 3enpens, METO/I0B; METO/IOB MaTpUYHOTO METO/1a;
BapUaHTOB pellieHus MPOCTOU UTepaLvu; layca; 3etigens, METO/IOB pellleHUs B
MOCTaB/IEHHOU MaTPUYHOTO MeTO/1a; MPOCTOW UTepaLvy; MathCAD;
po0JIeMHOM METO/IOB pellleHuUs B MaTPUYHOTO MeTO/Ia; CTYZIEHT CITOCOO€eH ¢
CUTYaL[¥ Ha OCHOBE MathCAD; METO/IOB pelLleH!ts B BBICOKOM CTeNeHbI0
JOCTYIIHBIX CTY[eHT MOXKeT: MathCAD; CaMOCTOATEIbHOCTH
VICTOUHUKOB aHa/IM3UPOBaTh CTYJ€HT MOXeT aHa/IM3UpPOBaTh
vHbopMal1 IpO0JIEMHYTO CaMOCTOSITE/TbHO: MpOOIEMHYIO CUTYaLHIO
NA-3yk-1. CUTYaL[1IO KaK aHa/IM3UPOBaTh KaK CUCTeMY, BbISIBJISISI ee
OnpepensieT B CUCTEMY, BBISIBJIsIS ee pO0JIEMHYTO COCTaBJISIFOIIE U CBSA3U
paMKax BbIOPaHHOTO | COCTAaBJISIFOLIME U CBSI3U CUTYaL[1IO KaK MeX1y HUMU;
aJiropyUTMa BOTIPOCHI MeX/y HUMU; CUCTEMY, BBISIBJIsIS ee OCYILIeCTB/ISITh TIOUCK
(3amaum), OCYILIeCTBJISITh TIOUCK COCTaBJISIFOLME U BapUaHTOB PeLleHUs
noJiyiexxariye BapUaHTOB pellieHus CBSI3U MeXY HUMU; MOCTaB/IeHHOU
JanbHeuIIen MOCTaB/IeHHOU OCYIL[eCTBJISATh TIOUCK | TMPOOJIeMHON CUTYyallUY Ha
pa3paboTke. 1po0/IeMHOM CUTyal[uu | BapUaHTOB PeIeHus OCHOBE JIOCTYITHBIX
[pepsiaraeT criocoObl | Ha OCHOBe JJOCTYITHBIX MOCTaB/IeHHOU VICTOYHUKOB MH(OpMaL1y;
WX pellleHus HCTOUHUKOB npo0/IeMHOM CUTYaI[UH oripeiesisiTh B paMKax
N-1nKoc-1 vH(popMaLy; Ha OCHOBE [JOCTYITHBIX BbIOPAHHOTO anMropuTMa
PaspabaTbiBaet orpeiesiiTh B PaMKax HCTOUHUKOB BOTPOCHI, TIO/I/IeKallue
NepCrieKTUBHbIE BbIOPAHHOTO vH(popMaLy; JanbHewiei pa3paboTke;
T/1aHbl ¥ TEXHOJIOTHHU | aJrOpUTMa BOIIPOCHI, orpeiesiiTh B PaMKax pa3pabartbIBaTh
B oOsacTu noJijieXxariue BbIOPAHHOTO NepCrieKTUBHbIE TI7IaHbI U
MeXaHU3al[uu U JlanbHeuei aJirOpyUTMa BOTIPOCHI, TEXHOJIOTHH B 00/1aCTH
aBTOMAaTH3aLUU pa3paboTke; noJi/IeXxalme MexaHU3aluu U
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MIpOLIeCCoB B pa3pabaTtbiBaTh JlanbHeuIen aBTOMaTH3aluu [POLeCcCoB
Ce/IbCKOXO35IMCTBEHH | ITepCeKTHUBHbIE I/1aHbl pa3paboTke; B C€IbCKOX035MCTBEHHOU
Ol OpraHu3aLu Y TeXHOJIOTUU B pa3pabaTtbiBaTh OpraHu3aLu
00/1acTH MexaHU3alWu | TIepCreKTUBHbIE TJIaHbl
Y aBTOMaTH3aLiu Y TeXHOJIOTUU B
TIPOL{eCCOB B 00/1acTi MexaHU3aLuu
CeMbCKOXO0351MCTBEHHOU Y aBTOMAaTH3aLuu

OpraHu3aLuu TIPOLIeCCOB B
CeJIbCKOXO035IMCTBEHHOU

OpraHusaluu

Mojaynsb 5. «PellieHue CUCTeM He/IMHeNHbIX yPaBHeHUN»

KomvnbioTepHoe TecTrpoBaHue (TCK)
Bblbepume 00uH npasuibHbIl 6APUAHM OMEema U Hadcmume KHONKy «oasee»

Metoj, He IPUMEHAIOIIMICA NPU PellieHUH CUCTeM He/ITMHeUHbIX YPaBHeHHUM:
MeTO/l MPOCTOU UTepaliu
MeTos SIkoOuaHa
rpaZlieHTHBIN MeTO[]
+MeTO/] II0JIOBUHHOTI'O Jie/IeHUs
UYTo Ae/aeT Mo/ACTAaHOBKA pellieHUsl B CHCTeMy He/IMUHeHHbIX YPaBHeHUH?
+o0pairaet UX B paBeHCTBO
MpUpaBHUBAET UX K HYJIIO
MpUPaBHUBAET K HYJIIO pelleHre
MpUPaBHUBAET BCE HEM3BECTHBIE
Kak ¢opmynupyercs urTepaijMOHHbIM MPOLECC MeTO/4a MPOCTOU UTepanumn?
pellleHre Ha C/eIyIOLleld UTepaljii PaBHO PeLleHUI0 Ha MpebIAyLle nTepaLtyn
TIUTFOC OZJVH
pelleHye Ha CJlelyrolllel UTepaliy PaBHO peLIeHUI0 Ha Npe/blAyliel uTeparun
MUHYC OJJVH
pellieHre Ha CJlelyIoLei UTepaljii paBHO (PYHKLIMK Ha 3TOM UTepaLun
+pellieHre Ha C/e/lyIolel uTepaliui paBHO (PYHKLIMY Ha Mpeblaylel UTepaluu
OeMeHTHI MaTpHIbl IKOOM NMPHU pellieHUH CHCTeM He/IMHeHHbIX YPaBHeHUM:
+TIPOU3BO/HBIE OT BCEX (PYHKIMM MO BCEM KOOpPAUHATaM
(YHKLUMY B TOYKax KOOPAMHAT
TMOJI0KUTE/bHbIE 3HaUeHUs (PYHKLUN
OTpuLaTe/bHbIe 3HaUeHUs] (PyHKLUH
IIpu KakoM yC/I0BHM CXOAUTCS UTePaljMOHHbINA MPOLECC MeTo4a MPOCTOM uTepanun?
+ecyii HopMa SlkoOuraHa MeHblile e JUHULIbI
ec/ii HopMa flko6uaHa 6osibIle eIMHHULIBI
ec/iu HopMa flkobuaHa paBHa eJUHULIbI
ec/iu HopMa flko61aHa nosoXKuTebHa
Yemy paBHa HOpMa SIkoOMaHa B HAYa/IbHOW TOUKe?
eIUHULIE
+HYJIIO0
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IBYM
Tpem
Ilpu nmoucKe BcoMorate/IbHbIX KO3()(UIHEHTOB UTO Jie/IaeTcs ¢ MaTpunen Ikoou?
OHa MpUPaBHUBAETCS K HYJIO
OHa TPaHCIIOHUPYeTCS
+0Ha obparraercs
OHa CUMMeTpUPYyeTCst
B Kakoil psij] HCII0/Ib3yeTcs pa3/ioxkeHue B meroe HroTona?
+B psp, Teiiopa
B psiJ, MaksiopeHa
B 3HaKOUepeyIOIUICS psiji
B CTEIeHHOM psJ
YTo AearoT ¢ ypaBHeHHMAMH B MeToje HioToHa?
+/MaHepU3yroT
BO3BO/IAT B KBaJpaT
BO3BOJIAT B Ky0
J0Tapu(pMHUPYIOT
Uro0bI HaliTH perneHre MeToAoM HioToHa, Heo0xo0uMoO:
+uyT0OBI MaTpHiia SIKOOU OblTa He BBIPOXKZEHA
yToOBI MaTpHIia SIKoOH Obl1a paBHa e JUHUYHOMN
YTOOBI OMpe/ie/TUTe/ b MaTPULbl SIK0OH ObLT O0/IbIIIEe €MHUILIBI
YTOOBI OTMpe/ie/TUTe/ b MaTPUILIbI SIKOOU ObLT MeHbIIIe eJMHUILIBI
Kaxkaplil 1ar urepaniuoHHOro npoiecca MerooMm HroToHa cocTout u3:
TIpUPaBHUBAHKS UCXO/IHON CUCTEMBI K HYJTIO
TIpUPaBHUBAHMS UCXO/IHON CUCTEMBI K eIUHULIE
+pelieHus IMHEUHOU CUCTeMBI
TIpUPaBHUBAHWS UCXOJHOW CUCTEMBI K MUHYC e[JUHULIE
IIpu KaKoM yC/IOBMH MpeKpaljaeTcs UTepaldoHHbIN npoijecc MmeroaoM HioToHa?
+Pa3HOCTb MEX/Y PeLeHUsIMU Ha JaHHOM U MpeIbIAYIIer UuTepauusx 1o MOY/I0
MeHbllIe 3a/JaHHOM TUOUHOCTH
Pa3HOCTb MEXY PeLeHUsIMU Ha JaHHOM U MpeJbIAYIIer uTepalysx 1o MO0
MeHbllIe eUHULIbI
Pa3HOCTh MEeX/y PellleHUsIMU Ha JJaHHOM U Mpe/bIAyIlei uTepalysx 1o MO/y/I0
0oJIbliIe 3aJaHHON TUOYHOCTHU
Pa3HOCTh MEX/Y PellleHUsIMU Ha [JaHHOM U Mpe/IbIAyIlei uTepalysx 1o MOJy/I0
6osbliie Hyist
Kakyw ¢pynkuuo MathCAD M0)XKHO MCII0/Ib30BaTh MPH PellieHUuH CUCTeM
He/IMHeHHBbIX yPaBHeHUH?
+Find
Root
Cspline
Interp
C 4yero HAUMHAETCA MOKMCK PelleHNs] CHCTeMbI He/TMHEHHbBIX YPaBHEeHH?
+C 3alaHKsT HaYa/IbHBIX TIPUOIMPKEeHUH
C IpYpaBHUBAHUS YpaBHEHUM HY/TIO
C IpYpaBHUBAHUS YDaBHEHUN e/IUHULIE
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C MPUPAaBHUBAHUS YPAaBHEHUM MUHYC e JUHUIIE
Kak uIyTcss MHO)XKeCTBeHHbIe KOPHU He/IMHEHMHBIX yPaBHeHHH ?
+3a/1al0TCs1 AAPyTHe Hava/bHbIe TIPUOIVKeHNS
3a/]at0TCsl Haua/IbHbIe TIPUO/IV)KEeHHsT PaBHbIe HYJTFO
3a/]al0TCs1 Haua/TbHbIe TIPUO/IVKeHUsT O0JTbIIIe HY/IS
3aJ]af0TCs1 Haua/IbHbIe TIPUO/IVKeHST MeHbIIIe HY/Is
Kak npoBepuTh NPaBWILHOCTH HAW/IEHHOT'0 PelIeHUs1 CUCTeMbl He/TMHEHHBIX

yPaBHEeHUM?

TIPY TIO/ICTAHOBKE PeIlleHus — 3HaueHUsl ypaBHEHUM CTaHOBSITCS O0JIbIlIe HYJIS

TPU MO/ICTAaHOBKE pelleHUs] — 3HaUeHUs] YDaBHEeHUU CTAaHOBATCS MeHbILIe HYJIs

+TIpU MO/ICTAaHOBKeE pellieHUs1 — ypaBHeHHs1 00palllatoTCsi B paBeHCTBa

TPU MO/ICTAaHOBKE peLleHUs] — 3HaUeHUs] YypaBHEeHUU CTAaHOBATCS MEHbLIE eJUHULIbI
Korja npekpaiijaiwTcsa uTepanyu Npy penieHny cucrem ypasaeHuu B MathCAD?

+BCe KOPHU Ha JJaHHOM U TIpeJbIAyIer uTepalyyd He YTOUHSFOTCS

BCe KOPHU PaBHbI HYJIO

BCe KOpHHU 00JIbIIIe HYJIS

BCe KOPHU MeHbllle HYyJIS
Yto npoucxoauT ¢ MaTpuieid SIKo0H NMpy MoucKe pemieHUs CHCTeM yPaBHeHH#?

ee orpe/ie/iMre/ib IPUPAaBHUBAETCS K HYJIIO

ee orpe/ie/vTe b IPUPaBHUBAETCS K eJVHULIE

ee orpe/ie/MTe b IPUPaBHUBAETCS K MUHYC eIUHUL|e

+0Ha obparriaercst
Yemy paBHbI NIONpaBKU B MeToAe Hbl0TOHA Ha Ka)K/I0M 1Lare urepanum?

+TIpou3BeZieHrI0 00paTHOM MaTpullbl AKOOU Ha BeKTOP 3HaueHU (QyHKIMU

cyMmMe obpaTHOM MaTpuilbl IK0OU 1 3HaUeHWH (PyHKIIAN

pa3HocTy 06paTHOM MaTpullbl IKOOU 1 3HaUeHWM (YHKIUN
371eMeHTaM 00paTHOM MaTpHIlbl IK0OH

Tabmna 7 — Kpurepuu oneHKH ¢(h)oOpMHPOBAHHOCTH KOMITETEeHITHI

Kop u Kputepuu orieHuBaHus cOpMUPOBAHHOCTU KOMIIeTeHLIUU
HauMeHOBaHUe (vyacTy KOMIeTeHLUH)
VH/KaTopa Ha 0a30BOM ypOBHe Ha IOBBILIEHHOM YPOBHe
AOCTHKeHUsA COOTBETCTBYET OLIeHKe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLIeHKe
KOMITETEHLUH (YaCTH | «yI0B/IETBOPUTEIHLHO» «XOpOLLIO» «OTJIAYHO»
KOMITETEHLIMH) 50-64% ot 65-85% ot 86-100% ot
MakcUMasibHOro Oasnna | MakcMManbHOro 6ana MakcHUMasbHoro 6asia
NO-1yk-1. CryzneHnt CryzneHnt CTyzieHT IeMOHCTpUpPYeT
AHanusupyet J,eMOHCTpUpYeT J,eMOHCTpUpYeT OT/IMYHOE 3HaHUe:
npo06JieMHy0 3HaHUe: Xopolllee 3HaHue: OCHOBHBIX METO/IOB

CUTYaL1IO KaK
CUCTEMY, BBISIBJISISL ee
COCTaBJISIFOLME U
CBSI3U MEXAY HUMU
NA-2yk-1.
Ocy1ecTByisieT NOUCK
BapUaHTOB pelleHus
NIOCTAaBJ/IEHHOU
1po6ieMHOMN

OCHOBHBIX METO/IOB
pellieHusi CUCTeM
HeJIMHEeMHBIX
ypaBHEHUH;
WTepaljMOHHbIX
MEeTO/ZIOB; METO/IOB
TIPOCTOM UTepaluu 1
HeroToHa; MaTpuLly
Axobu; nouaTHe

OCHOBHBIX METO/]OB
pellieHusi CUCTeM
HeJIMHEeNHBIX
ypPaBHEHUH;
WTepaljMOHHbIX
MEeTO/IOB; METO/IOB
TIPOCTOM UTepaluu u
HeroToHa; MaTpuLly
Axobu; nouaTue

pelLleHNs] CUCTeM
He/IMHEeUHbIX YpaBHeHUN;
UTepaLOHHbIX METO/IOB;

METO/ZIOB MPOCTOU

uTepaluy U HproTOHa;
Matpully Skobu; moHsTHe
CXOZIMMOCTH
WTepaLOHHOr 0 NPOoLecca;
MeTOZIOB pelleHus B
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[TpepyiaraeT criocoObl
WX PeIIeHHUS
N O-1nKoc-1
Pa3pabatbiBaeT
TepCIIeKTUBHbBIE
TUIaHBI U TEXHOJIOTHU

B 0bslactu
MeXaHU3aLUuH U
aBTOMaTHU3alux

TIPOLIECCOB B
CeMbCKOXO035IMCTBEHH
Ol opraHusanuu

OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUs
TIOCTaB/IeHHOM
npo0/IeMHOM CUTYaI[UH
Ha OCHOBe [JOCTYITHBIX
HCTOYHUKOB
vH(opMaluy;
orpefieNiITh B PaMKax
BLIOpAHHOTO
aJICOPUTMA BOTIPOCHI,
noJijiexxariye
JayibHeuIen
pa3paboTke;
pa3pabarbiBaTh
TepCTIIeKTUBHBIE TIaHbI

Y TeXHOJIOTUH B
00/1acTi MexaHU3aluu
Y aBTOMAaTU3aLun
TIPOLIeCCOB B
CeMbCKOX035ICTBEHHOM
OpraHu3aluu

CUTyalL[U Ha OCHOBe CXOUMOCTH CXOUMOCTH MathCAD;
JIOCTYITHBIX VTepaLjMOHHOr 0 VTepaLjMOHHOI0 CTYZEeHT CII0CO0eH ¢
VICTOUYHVKOB TrpoLiecca; MeTo/|0B TrpoLiecca; MeTOZ0B BBICOKOU CTereHbI0

vH(opMaluu pemienusi B MathCAD; | peiuenus B MathCAD; CaMOCTOSITeJIbHOCTH
N-3yk-1. CTYZEHT MOXKeT: CTYZeHT MOXeT aHa/IM3MUpOBaTh
OmpezesnsieT B aHa/IM3UpOoBaTh CaMOCTOSATEeJIbHO: Npo6JIeMHYIO CUTYaLIMIO
paMKax BbIOpaHHOTO npo0IeMHYTO aHa/IN3UPOBaTh KaK CUCTeMY, BbISIBJISIS ee
aZropuTMa BONPOChI CUTYyaLUIO KaK 1po6JIeMHYO COCTaBJIAIOLME U CBS3U
(3amaunm), CUCTeMY, BBISIBJISIA ee CUTYaLUIO KaK MeXIy HAMU;
rofijiesKalue COCTaBJIAIOLYE U CBSA3U | CUCTEMY, BBISABIISS ee OCYLLeCTBJ/ISATh TTOMCK
JlanbHeuIIen MeX/ly HUMY; COCTaBJISIIOLIME U BapUaHTOB pellleHNs
pa3paboTke.

IOCTaB/IeHHOU

VICTOUHUKOB
vH(bopMaLuy;

BBIOPAaHHOTO

Mo/IyIerKarue
JlaTbHeMIIen
pa3paboTKe;

pa3pabarbiBaTh

MepcCrieKTUBHLIE T1/IdHbI

1 TeXHOJIOTHU B

W aBTOMATHU3aAL1A
IpoLneccoB B

CeJIbCKOXO03IUCTBeHHOU

OpraHr3alii

CBSI3U MEXIY HUMU;
OCYII[eCTBJISATh TIOUCK
BapUaHTOB pelleHUs
npo6JIeMHOM CUTYal[uU
Ha OCHOBe JIOCTYTTHBIX

ornpenedaTb B paMKax

d/IrOpUTMa BOIIPOCHI,

obsactu MeXdHHU3all1un

MOCTaB/IeHHOM
Mpo0/IeMHON CUTYyal[Uu Ha
OCHOBe JIOCTYITHBIX
HMCTOYHUKOB WH(OPMaILIWY;
oTipejieNiATh B paMKax
BBIOPAHHOTO alrOpPUTMa
BOTIPOCHI, TIO/|/Ie)Kall[e
JanbHenel pa3paboTke;
pa3pabarbiBaTh
TIepCIIeKTUBHBIE TI/IaHbI U
TeXHOJIOTHU B 061acTH
MeXaHW3al[u| U
aBTOMAaTU3aLU1 TIPOLIeCCOB
B Ce/TbCKOX 031 CTBEHHOU
OpraHu3aIu

Mopayas 6. «/InHeliHOe POrpaMMHPOBaHUE»

KomnbrorepHoe TectupoBanue (TCK)

Bbibepume 00uH npasu/ibHbIli 6APUAHM OMEEema U HaXcmume KHONKy «oasee»

JInHelHOe MpPOrpaMMHUpOBaHNe 3T0:
+pas3gesn MaTeMaTHKUA
pa3zen GpUu3rKu
pa3zes1 371eKTPOTeXHUKU
paszen MexXaHUuKU

YeM 3aHMMAaeETCs JIMHEWHOe MPOrpaMMHUpoOBaHue?

+peleHreM TaKUX 3a/lad Ha OTbICKAHHE HauOOJIBIIIMX U HAaUMEHBIINX 3H&‘—I€HHI>1,
AJI1 KOTOPBIX MeTOAbl MdTEMATHUYE€CKOI'O dHa/IM3d OKd3bIBAOTCA HEIIPUI'OAHBIMHA
IO CKOM JIOKaJ/IbHBIX 3KCTPEMYMOB CI)YHKL[I/II/I
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TIOUCKOM TJI00a/TbHBIX SKCTPEMYMOB (DYHKILIUN

MOMCKOM KOPHEMN ypaBHEeHUU
dopmMy/IMPOBKaA 3a/iauM IMHEMHOT0 MPOrpaMMHPOBaHUA:

+HalTH pellleHHe, KOTOpoe obecrieurBaeT MUHHUMYM Iie/ieBOM (PYHKIIMU C y4eToM
JIMHEWHOW CUCTEMBbI OTPaHUYeHUU

HaWTH 1e/IeBYI0 (PYyHKLIUIO

PeIIUTh CUCTEMY JIMHEHHBIX OTpaHuUYeHUI

COCTaBUTh CUCTEMY JTMHEHHBIX OTpaHuuYeHU
Kak Ha3bIBaeTcsi (PyHKIHs, KCTPeMyM KOTOPOW HINeTCS B 3ajaue JIMHEHHOro
NMporpaMMHUpoOBaHus?

HCKOMasl

WCXO/Hast

CTJIa’KUBAOLIIAst

+1eseBast
Kak Ha3pIBaeTcs CcHCTeMa JIMHEeHHbIX YpaBHeHHM B 3ajjaue JIMHEHHOro
NporpaMmMupoBaHuAa?

+cucTeMa orpaHu4YeHun

MCXO/IHasi CUCTeMa

MCKOMasl CUCTeMa

obOpartHas cucTema
JIBe 4acTH, Ha KOTOpbIe Ae/IATCA HeM3BeCTHbIe NMPHU pellleHuH 3aJaud JIMHEeHHOro
NMporpaMMHUPOBaHMSA:

TMOJIOXKUTe/IbHbIE U OTpUllaTeTbHbIe

+0a3ucHbIe U He Oa3ucHbIe

1ieJible U IpOOHbIe

TOUHBIe 1 TIPUOIVPKeHHBIE
Kak Ha3piBaeTci COBOKYNHOCTh HEU3BeCTHbIX B  3ajiaue JIMHEHMHOrO
NporpaMMupoOBaHus?

peleHue

+06a3uc

OIMOpHasi TOUKa

HCXO/IHbIE IaHHbIe
E.c/11 IPUHATD, UTO BCE CBO0O/HbIE HEM3BEeCTHbIE PAaBHBI HYJIIO, TO:

+0CTaBIlIeCss HeM3BeCTHbIe PaBHBI 0A3HUCy

OCTaBIlIMeCs] HeU3BeCTHbIE TOXKe PaBHBI HYJTHO

OCTaBIlIMeCs] HEU3BeCTHbIE PABHbI UCXO/IHbIM

OCTaBIlIMeCs] HeU3BeCTHbIe PABHbI NPebIAYIIMM HeU3BeCTHBIM
Kakoe yc/ii0BHe JO/DKHO BBITIO/THATHCS MPH Mepexojie 0T OJHOro 0a3uca K ApPyromy
MpH NOMCKe MUHUMYyMa?

+HOBOE 3HaueHue 11e1eBOU (PYHKIUU JO/DKHO YMEHbIIAThCS

HEH3BeCTHbIE JO/KHbI YMEHbILIATbCS

Hen3BeCTHbIe /I0/DKHbI YBeJIMUHBAThCS

HOBOe€ 3HaueHue 1]e/IeBOM (PYHKLIUU [IO/DKHO YBeJIUUUBaThCS
YTo MpouCcXOoAUT MPH Mepexo/ie 0T OAHOro 0a3uca K Jpyromy?

+y/aneHye U3 UCXoAHOro Ga3uca OHOM M3 HeU3BECTHBIX U BBeJIeHUS BMECTO Hee
Kakou-mbo ciemytoiijeii cBoOOOIHOM HeU3BeCTHOM
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TpUpaBHUBaHKE K HYJTI0 0a31CHBIX HEM3BECTHBIX
TpUpaBHUBaHMeE K HYJIIO He 6a3UCHBIX HEN3BECTHBIX
TIpUpaBHUBAHKE K HYJIIO 1[e/1eBOM (yHKIUU
Yo npoucXoAUT Ha KA)K/I0OM 3Tare npeodpa3oBaHusi?
+Pe3y/lbTaTOM Ka)K[OTO OUYepeIHOTO 3Tara MpeoOpa3oBaHUs SIBJSETCS HOBBIM
6a3uc ¥ COOTBETCTBYIOIIlee eMy Oa3uCHOe pellieHue, U 1iesieBast QyHKIUS
NpUpaBHUBaHME K HYJIIO 0a3HCHBIX HEM3BECTHBIX
TIpUpaBHUBAHKE K HY/H0 He 6a3HCHBIX HeW3BeCTHBIX
NpyMpaBHUBaHKE K HYJIIO 11e/1eBOM (DYHKI[UH
CuMIuiekc-MeToj — 3TO:
+MeTOo/], TI0C/IeIOBaTeIbHOTO yJIyullleHus I/laHa
MeTO/, TIJIaHUPOBaHUS
MeTO/, pellieHus1 CUCTeM YpaBHeHUH
MeTO/l pellleHUsI HeJITMHeWHbIX YPaBHEHWUU
B KaKoM NpU/I0)KeHUH peaiu30BaH CUMIIEKC-MeTOA?
Word
+Excel
Power Point
Access
KakuM MeToJ0M MO)XHO PpeluTh 3ajauy JIMHEeHHOr0 MNporpaMMHpOBaHHMs B
MathCAD?
+MeTo/[0M Tepebopa
C ucronb3oBaHueM 60ka Given-Find
C UCTO/b30BaHueM (PyHKIUU Root
C ucnoJib3oBaHueM GyHKI[UU Regress
KakuMm omepaTopoM MOXXHO 3amucaTh orpaHuveHue X 3HaueHuem 100 gas aAByx
napaMerpoB cl ¥ c2 mpu pelleHHMH 3a/jauM JIMHEHHOro MPOrpaMMHUPOBaHHMs B
MathCAD?
+Xe1,c2:=1[(-c1+-c2)<100, Xet,e2,0]
Xe1,c2= 100
Xcl,c2>100
Xcl,c2<100
Kakoii onepaTop onpeje/nsieT MakcuMasibHoe 3HayeHue MaccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+max(Y)
Kakoii onepaTop onpejesisieT MUHMMa/IbHOe 3HaueHre MaccuBa Y B MathCAD?
Given (Y)
Root(Y)
Regress(Y)
+min(Y)
YTo UCob3yT A/ pa3MelieHnns nepeMeHHbIx B Excel?
+s1yeriku
CTOMOLIBI
CTPOKH
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3arnmcu
B kakoe

MEHI0 He00X0AHUMO

nporpamMupoBanus B Excel?
+Cepsuc/Ilouck perienus

OkHO
[aHHbIe
BcraBka

3aMTH MpPH  PpPelleHuH

METOI[, HpPIMEHHlOl].[PlﬁCH IPpHA pELIE€eHUH 3a/1da9UU JIMHEeHHOI0 NnporpaMmMHupOBdHHUA:

+CUMIL/IEKC-

METO[,

Oa3uCHBIN METOJ
1oc/ie/joBaTe/IbHbIA MeTO/],
pa3peliarolivi MeTo/

Tab/mna 8 — Kpurepuu oneHKH ¢(h)opMHUPOBAHHOCTH KOMITETEHITHI

CUTYaLUI0 KaK
CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOLIME U
CBSI3U MEXIY HUMU

N-2yk-1.
Ocy1iecTB/isieT TOKCK
BapUaHTOB PeIlleHMUs

MOCTaB/IeHHOM
po0JieMHOM
CUTYyalLlU1 Ha OCHOBe
JOCTYITHBIX
HCTOYHUKOB
yHopMaLu
NA-3yk-1.
Ornipegensier B
paMKax BbIOpaHHOTO
aJiropyuTMa BOTIPOCHI
(3apaun),
no/iyiexxariye
JlaTbHeMIIen
pa3paboTke.
[MpepsiaraeT crioco6bl
WX pelieHus
I/I,H‘ll'[Koc-l
PaspabaTbiBaet
TrepCrieKTUBHbIe
TIJIAHBI ¥ TEXHOJIOTHH

OCHOBHBIX METO/I0B
pellieHus 3ajaun
JIMHEHWHOT 0
TPOrPaMMHPOBAHUSI,
MeTO/IOB COCTaB/IeHUsI
1jes1eBoM (yHKLIUY;
noHsATHs 6asuca u
CBOOO/THBIX
HEeH3BeCTHBIX;
CUMILIEKC-METO/1a;
METO/IOB pellleHuUs B
MathCAD u Excel;
CTYJ€HT MOXeT:
aHa/IM3UPOBaATh
npo0IeMHYTO
CUTYaI[HIO KaK
CUCTEMY, BBISIBJIsIS ee
COCTaBJISIFOIIME U CBSI3U
MEXy HUMH;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pellieHus
TIOCTaB/IeHHOM
npo0/IeMHOM CUTYaI[uH
Ha OCHOBE JIOCTYITHBIX
HCTOUHUKOB
vH(opMaluy;

Orpeae/adaTb B paMKdX

OCHOBHBIX METO/IOB
pellieHus 3ajaun
JIMHEMHOT 0
TPOrpaMMHPOBAHUSI,
MEeTOZIOB COCTaBJIEHHS
1je/1eBoM (yHKLIUY;
MoHATHS Oa3uca u
CBOOO/THBIX
HEU3BeCTHBIX;
CUMILIEKC-METO/1a;
METO/IOB pellleHuUs B
MathCAD u Excel;

CTYZeHT MOXeT
CaMOCTOSITE/TLHO:
aHa/IM3UPOBaTh
npo0IeMHYTO
CUTYaLMIO KaK
CHCTEMY, BBISIB/ISS ee
COCTaBJISAIOLIME U
CBSI3U MEXXY HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUs
TIOCTaB/IeHHOM
npo06/IeMHOM CUTyaI[uH
Ha OCHOBE JIOCTYITHBIX

HCTOUYHHMKOB

Kop n KpuTepuu otieHrBaHus ChOPMUPOBAHHOCTH KOMIIeTeHI[UN
HavMeHOBaHUe (yacTu KOMIIeTeHL1H)
WH/IMKaTopa Ha 0a30BOM ypOBHE Ha TMOBBILIEHHOM YPOBHE
JOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLleHKe
KOMITETEHLUH (YaCTH | «yIOB/IETBOPUTETLHO» «XOPOLI0» «OTJIMYHO»
KOMITeTEeHLIUN ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/yla | MakCHMaJsIbHOTro Oasiia MaKCUMaJTbHOTO Oasia
NA-1yk-1. CrygeHt CrygeHt CTyJeHT 1eMOHCTPUPYeT
AHanusupyet JIeMOHCTPUDPYeT JIeMOHCTPUDPYeT OTJIMYHOE 3HaHHUe:
npobieMHY10 3HaHUe: XOpollee 3HaHKe:

OCHOBHBIX METO/IOB
peltieHus 3aJjaun
JINHEWHOT O
MPOrpaMMUPOBAHHUS,
METOZIOB COCTaBJ/IeHUS
1je/1eBOU (QYHKLINY;
noHsTHs 6asuca u
CBOOO/THBIX HEU3BECTHBIX;
CUMILIEKC-MEeTO/Ia;
METO/IOB PeIlleHus B
MathCAD u Excel;
CTYZIeHT CTIoco0eH C
BBICOKOU CTereHbI0
CaMOCTOSITe/TbHOCTU
aHaIM3UPOBAaTh
Mpo0JIEMHYIO CUTYalLIUIO
KaK CUCTeMY, BBISIBJISIS ee
COCTaBJISIFOIIE U CBSA3U
MEXXIy HUMU;
OCYIIECTBJISITh TIOUCK
BapUaHTOB PellleHust
MOCTaB/I€HHON
npobIeMHOM CUTYaluK Ha
OCHOBE JIOCTYITHBIX
MCTOYHHMKOB UH(OPMaLUY;
OTIpe/IeNIATh B paMKax
BbIOPAHHOTO aMropuTMa
BOIMPOCHI, TIO/IJIeXKallHe
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B 0bslactu BBIOPAaHHOTO vH(bopMaLuy; JanbHelIeii pa3paboTke;
MeXaHW3aluu U aJIrOPUTMa BOTIPOCHI, oripefiefITh B paMKax pa3pabarbiBaTh
aBTOMAaTHU3allu MoJyIeXKalye BBIOPaHHOTO TIepCIIeKTUBHBIE TI/IaHbI U

TIPOLIECCOB B JanbHeuen aJIrOPUTMa BOTIPOCHI, TeXHOJIOTHU B 061acTH
CebCKOXO035HCTBEHH pa3paboTke; MoJJIeXKalye MeXaHU3aLuH U
ol opraHu3aluu pa3pabatbiBaTh JanbHeuen aBTOMAaTU3aLUY TIPOLIeCCOB
TIepCTIeKTUBHBIE TI/IaHbI pa3paboTke; B CeTbCKOXO03STCTBEHHOU
Y TeXHOJIOTUH B pa3pabatbiBaTh opraHu3aluu
00J1acTV MeXaHU3alWK | TIepCIIeKTHBHbIE TIIaHbI
Y aBTOMAaTH3aLin Y TeXHOJIOTUH B
TIPOI[ECCOB B 00/1acTi MeXaHU3aluu
CeJTbCKOX035ICTBEHHOM Y aBTOMAaTU3aLin
OpraHu3aLuu TIPOLIECCOB B
Ce/IbCKOXO035ICTBEHHOU
OpraHu3aLuu

Mopaynb 7. «Ilouck MUHUMYMa (PYHKLIUM OJHOU MepeMeHHO»

KomnblorepHoe TectupoBaHue (TCK)
Bblbepume o0uH npaguabHbIll 8ApUAHM OMeema U Hadcmume KHONKy «odajnee»

IToyeMy B TOUKax 3KCTpPeMyMOB (pyHKI[UM NIPOU3BOAHAs PaBHA HYJ/IIO?
+yron KacaTe/lbHOU paBeH HYJII0
(GyHKIMSI paBHA HYJIIO
(GYHKLMS MaKCHMMaJlbHa
byHKIIUS MUHUMaJbHa
YT0 MOXXHO C/ie/IaTh, YTOOBI BMECTO0 MaKCUMyMa UCKAaTh MUHUMYM (pyHKI[UH?
+TIOMEHSIThb 3HaK (QYHKLIUU
TPUPABHSATH (DYHKLIUIO HYJTIO
TIPUPABHSTH TTPOM3BOHYIO HYJTIO
MPOCYMMUPOBATh BCe KOI(DPUIMEHThI (PYHKIMU
IlepBbiii 3Tan a/JIrOpUTMa HaX0XX/leHUs1 MUHUMYyMa (PyHKI[UM 0/JHOM MepeMeHHOM:
+ompe/iesieHre 0Tpe3Ka, e GyHKIUsl YHUMOAAIbHa
orpeiesieHUe 0Tpe3Ka, r/ie PYHKLUS MOJ0KUTeTbHa
orpefiesieHUe OTpe3Ka, re PyHKLUS oTpuLiaTebHa
orpefiesieHUe OTpe3Ka, e (PYHKLUS paBHa HYJ/IHO
MeTtos;, He NPUMEHAKMIUNACA TPH HAXOXK/JeHMH MHUHUMYMa (QyHKOMU OJHOUI
nepeMeHHOM:
+MeToz, obpailjeHUs] MaTPHULIbI
MeTO/] TOJIOBUHHOTO Jle/IeHUsI
MeTO/i CKaHUPOBaHUSI
rpaZlieHTHBIN MeTO/]
Kakoe yc/ii0BHe BBINOJIHAETCS /ISl JIIOOBIX ABYX TOUEK OTPe3Ka Xi; U X2, B3ATBIX IO
0/JHy CTOPOHY OT TOUKH MMHHUMYMa NpHU YHUMOAA/TIbHOU pyHkumu f(x)?
+f(x1)<f(x2) Kak Mpu Xmin<xX1<X2, TaK U NMPHU X2<X1< Xmin
f(x1)>f(x2) Mpy Xmin<X1<X2
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f(x1)>f(x2) mpu x2<x1< Xmin
f(x1)=f(x2) KaK npr Xmin<X1<X2, TaK ¥ NP X2<X1< Xmin

Uto Ha3bIBaeTcsl I0KaJIbHbIM MUHUMYMOM (PyHKI[UH?

+mo60ii MUHUMYMY (DYHKITUH
MUHHMaJIbHbI MUHUMYM (DyHKIIAU
MaKCUMaIbHbIi MUHUMYM (D YHKITUN
nepBbli MUHUMYM (DYHKIUH

Uto Ha3bIBaeTCs JIOKa/AbHbIM MAKCUMYMOM (pyHKIUM?

+m000¥ MakCUMyM (DyHKIHU
MHHHMAaJIbHBIM MaKCUMYM (DYHKLIUH
MaKCUMa/lbHbId MaKCUMYM (DYHKLMN
MepBbIi MaKCUMYM (QYHKLIUH

Yto Ha3bIBaeTCs rj100a/1bHBIM MUHUMYMOM (DYHKI[HH?

o601 MUHUMYMY (YHKIUH
caMbIii MakCHMaJIbHbIi MUHUMYM (D YHKI[AN
+CaMblii MUHUMAaJ/TbHbI MUHUMYM (PYHKI[UH
MepBbIii MUHUMYM (DYHKI[UH

Yro Ha3bIBaeTCs r7100a/1bHBIM MAaKCUMYMOM (PyHKIMU?

moboit MakciMyM (QyHKIMU

+CaMbIi MaKCUMaJIbHbI MaKCUMYM (DYHKLIMH
CaMblii MUHUMaJIbHbI MaKCUMYM (DYHKLIUH
MepBbI MaKCUMYM () YHKLIMH

Kakou MeTo/] He NPUMEHAeTCA MPHU MOUCKe IKCTPeMyMOB (PyHKIMHU?

MeTo/] iepebopa

MeTO/] TTOJIOBUHHOTO Jle/IeHUsI OTpe3Ka
MeTO/i CKaHUPOBaHUSI

+MeTo/, TPOCTOM UTepaLuu

YTo fe/1aeTcsi B MeTO/ie MOJIOBUHHOIO Jle/IeHUs oTpe3Ka?

+Cy>KaeTcs HCXOAHbIﬁ OTpPe30K OTHOCHTEJ/IbHO €ro cepearHbl 40 TeX I10P, ITOKad ero

rpeZie/ibl He CTaHyT paBHbI XMin C 3aJaHHOM TOYHOCTBIO €

OTpe30K JIeJIMTCS TMO0I0/1aM OJJMH pa3
cepeZivHa IepBOT0 OTpe3Ka IpUpaBHUBAaeTCs K Xmin
cepeZiviHa [ePBOI0 OTPe3Ka Je/IUTCS MOIo/IaM U MpYpaBHMBaeTCd K Xmin

Yto aenaercsa B MeTO/e epedopa npu MOUCKe MUHUMYMa?

+BBIUMCJISIOTCS] BCE 3HAUEHMS yi B TOUKAX U U3 HUX BbIOUPAIOTCH Ymin M Xmin.
repeOHParOTCS BCe MUHUMYMBI

repedUparoTCs BCe TOUKU

repeOHParOTCs BCe SKCTPEMYMBI

YTo mo3BoJisieT MeTo/| epedopa npu noucke MUHUMyMa GyHKIun?

+HaUTH T/100a/1bHBIA MUHUMYM

HaWTU TOUKU reperuba GyHKLIUU

HaWTH TOUKHU paBeHCTBA HYJ/IO (DYHKLMU
HaWTH TOUKHU paBeHCTBA HYJ/IFO POU3BOJHOU

Kakou meTo/; m03B0JisseT HAWTH aHA/IUTUYeCKOe pelleHHe MPH MOUCKe MUHMMyMa
pysknun?

MeTo/] iepebopa
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MeTO/; ITOJIOBUHHOTIO Jle/IeHUsI OTpe3Ka
+paBeHCTBO HYJII0 MPOM3BOJHOM
MeTO/;, CKAHUPOBaHUS
Uto AenaeTcs NpU NOMCKe MUHUMYyMa (DYHKI[UM MeTO/0M CKaHUPOBAaHUA
+UCNoJb3yeTcsl  BbluMc/ieHWe (GyHKIMM y = f(x) OT HauanbHOM TOuku (a) C
3a/1aHHbIM I11arom (h)
repeOHPArOTCs BCe TOUKH
MPUPAaBHUBAIOTCS HYJIFO TTPOU3BOJHbBIE
OTpe30K JIeJIMTCS MOoIo/iam
Kakue BbIpakeHHs M103BOJIAIOT HAUTU MUHUMYM (yHKiuu V(a) B MathCAD?
+a:=55
Given

4 V(a)=0
da
amin=Find(a)

amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakue BbIpakeHHs M103BOJIAIOT HAUTU MUHUMYM (yHKiuu V(a) B MathCAD?
+a:=55
. d
amin ;= root(d— v(a), aj

a
amin=59.1

root (V(a), a)
regress(x,y,k)
interp
Kakue BbIpa)keHHs N103BOJIAIOT HAUTU MUHUMYM (yHKiuu V(a) B MathCAD?
+a:=55
Va:=v(a)

vmin:=min(Vv)
360

amin = Z(Va =vymin)-a
a=0

amin=59.1
vmin=0.403

root (V(a), a)

regress(x,y,k)

interp
Kakoe yc/i0BHe MO)XXHO HCIO0/Ib30BaTh NMPU MOUCKe MUHMMYyMa (PyHKLUM MeTOAOM
CKaHMPOBaHUSA?

+pa3HoCTh (YHKUMHA Ha TeKylleld W MpeabiAylled urepaluil (razi=yi — Yi+1)
CTaHOBUTCSI MEHbIIIEe HYJIS
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pa3HOCTb (PYHKI[MM Ha TeKyllled W TipeAbiAylledd wurepauui (razi=yi — Vi+1)
CTaHOBUTCSI PABHOM HYJIIO

pa3HOCTh (PYHKI[MM Ha TeKyllled W TipeAbiAylleld wurepauui (razi=yi — Vi+1)
CTaHOBUTCS OObIIIe HY/IS

Pa3HOCTb (DYHKLIMHY Ha TeKYLe U npejplayllleld utepauui (razi=yi — yi+1) pacTeT

Tabmna 9 — Kpurepuu oneHKH ¢()OpMHPOBAHHOCTH KOMIIETEeHI[HI

Kog n
HauMeHOBaHHe
WHUKaTopa
JIOCTUIKEHUS

KOMIIeTeHIIKr (qaCTI/I

Kputepuu otieHuBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU
(4acT KOMIETeHLH)

Ha 6a30BOM YPOBHE

Ha ITOBLIIIEHHOM YDOBHE

COOTBETCTBYET OIl€HKe

COOTBETCTBYET OILl€eHKe

COOTBETCTBYET OIjeHKe

CUTYyalJUIO KaK

COCTaBJ/IdrOLIMEe U
CBA3U MeXQYy HUMU
NA-2yk-1.

BapUaHTOB pelleHUs
NIOCTAaBJ/IEHHOU
rpo6ieMHON
CUTYyalluX Ha OCHOBE

JOCTYTTHBIX
HMCTOYHUKOB
vH(opMaluu
NA-3yk-1.
Ornipegensier B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCHI
(3apaum),
To/jjiexKaliue
JayibHeuIen
pa3paboTke.
I[pepyiaraeT criocoObl
UX pelleHUs

CHUCTEMY, BLIAB/IAA ee

OcymecTByisieT NOUCK

OCHOBHBIX METO/IOB
TIOMCKa MUHUMYMa
(byHKLMM OTHOM
repeMeHHOM; TTOHSATHUN
TOUeK KCTpemMyMa,
TIPOU3BOJJHOU,
JIOKaJIbHOTO U
17100a71bHOTO
MUHUMYMa;
aJIrOPUTMOB
HaXOXK/IeHUS
MUHHUMYMOB; METO/IOB
CKaHUPOBaHUS U
nepebopa; MeTO/I0B
pemienusi B MathCAD;
CTYJeHT MOXeT:
aHa/TM3UPOBaTh
npo0IeMHYTO
CUTYALMIO KaK
CHCTEMY, BBISIB/ISS ee
COCTABJISIFOLIME U CBSI3U
MEXy HUMH;
OCYIL[eCTBJISITh TIOMCK

«y[lOBJ/IETBOPUTE/ILHO» «XOpOLLO» «OTJIAYHO»
KOMIIeTeHL|UN) 50-64% ot 65-85% ot 86-100% ot
MakcUMasibHOro Oasina | MakcMManbHOro 6ansa MakcHUMasbHoro 6asia
NO-1yk-1. CryzneHnt Cryzment CTyzieHT 1eMOHCTpUpPYeT
AHanusupyet J,eMOHCTpUpYeT J,eMOHCTpUpYeT OT/IMYHOE 3HaHUe:
npobieMHYIO 3HaHUE:

XOpolllee 3HaHUe:
OCHOBHBIX METO/IOB
TIOMCKa MUHUMYMa

(byHKLMM 0THOM
repeMeHHOM; MOHATUH
TOUeK KCTpemMyMa,
TPOU3BOJHOM,
JIOKaJIbHOTO U
r7100a71bHOTO
MUHUMYMa;
aJIrOpPUTMOB
HaXOXK/IeHUS

MHUHHUMYMOB; METO/IOB
CKaHUPOBaHUS U

nepebopa; MeTO/I0B
pemienusi B MathCAD;
CTYZIEHT MOXXET
CaMOCTOSITe/TbHO:
aHa/IM3UPOBaTh
Mpo6IeMHYTO
CUTYal[1IO KaK

CHUCTeMY, BBISIB/ISIS ee
COCTaBJISIFOLIME U

CBSI3U MEXXIY HUMU;

OCHOBHBIX METOZIOB TIOMCKa
MHUHUMYMa () yHKLUU
OJJHOU ITepeMeHHOM;

TIOHSITUY TOUeK
9KCTpeMyMa,

TIPOM3BO/IHOM, JIOKaIbHOTO

Y T7100a/TbHOTO MUHUMYMa;

aJICOPUTMOB HaXOXK/I€HUS
MHUHHMYMOB; METO/IOB

CKaHUPOBaHUs U nepebopa;

METO/IOB PeIlleHus B
MathCAD;
CTYZIeHT CTiocobeH C
BBICOKOU CTereHbI0
CaMOCTOSITE/TbHOCTH
aHaIM3UPOBAaTh
MpO0JIEMHYIO CUTYALIUIO
KaK CUCTeMY, BBISIBJISIS ee
COCTABJISIFOIIIHE U CBSI3U
MEXXy HUMU;
OCYIIECTBJISITh TIOUCK
BapUaHTOB PellleHust
MOCTaB/I€HHON
npobieMHOM CHUTYaluK Ha

N O-1nKoc-1 BApUAHTOB peLlIeHNs OCYILIECTB/IATH [TOUCK OCHOBE [JOCTYITHBIX
PaspabaTbiBaet MOCTaB/IeHHOU BapMaHTOB pellleHus1 | UCTOYHMKOB MH(OpMaLWK;
NepCrieKTUBHbIE rpobieMHOM CUTYarun NIOCTaB/IEHHON orpefiesiiTh B paMKax

TJIaHBI ¥ TEXHOJIOTUM | Ha OCHOBE JIOCTYITHBIX | TIPO6eMHOM CUTyalluM |  BbIOpPAHHOTO a/irOpUTMa

B 0bslactu VICTOUHVKOB Ha OCHOBe JI0CTYITHBIX BONPOCHI, TIOJ/IeKalye
MexXaHHu3aluu U vH(popMaLy; VICTOYHUKOB JanbHewiei pa3paboTke;
aBTOMAaTH3aLuu orpeziesiATh B paMKax vH(bopMarLuy; pa3pabatbIiBaTh

TIpOLIeCCOB B BbIOPAHHOTO orpeziesIsiTb B paMKax | IepCleKTUBHbIE II/IaHbl U
CeJIbCKOXO35IMCTBEHH | aJrOpUTMa BOIIPOCHI, BBIOPaHHOTO TEXHOJIOTUH B 00/1acT!
Ol opraHu3aLuu rofiyiexarue aJIrOpUTMa BOIIPOCHI, MexXaHHu3aluu U
JayibHeuIen Mo/iyieXxarye aBTOMaTU3aL1u IPOL[eCCOB
pa3paboTke; JanbHenen B Ce/TbCKOXO03MCTBEHHOU
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pa3pabarbiBaTh pa3paboTKe; OpraHu3alIu
TIepCIIeKTHBHbIE TUIAHBI pa3pabarhiBaTh
1 TEXHOJIOTHU B TIepCIeKTUBHbBIE T/IaHbI
00/1aCTH MeXaHU3aL[UK Y TEXHOJIOTUH B
Y aBTOMaTU3aL[|UH obJsiacT MexaHU3al|un
TIPOL[ECCOB B Y aBTOMAaTH3aL[UK
CebCKOXO03STUCTBeHHOM TIPOLIECCOB B
OpraHu3aLuu Ce/TbCKOX 035 CTBEeHHOM
OpraHu3al|uu

Mojayb 8. «Ilouck MUHUMYyMa (PyHKI[UM HECKO/TbKHX MepeMeHHbIX»

KomnbrorepHoe TectupoBanue (TCK)
Bblbepume o0uH npaguibHbIll 6ApUAHM OMeema U Hadcmume KHONKYy «oaznee»

Ecniu ¢yHKIuA oT JByX NepeMeHHbIX HMeeT JIOKa/JbHbIH MHUHHUMYM, TO KaKyH
(popmy umMeeT ee NOBEePXHOCTH B TPeXMEPHOM NMPOCTPAHCTBe?
+dopmy yainm
dbopMmy LUIMHApa
dbopmy 111apa
¢dopmy rumepbosionsa
UTo 03HavaeT TUHUA YPOBHA?
PaBeHCTBO HYJII0 (QYHKLIUU
PaBeHCTBO HYJIFO TPOU3BOJHOM
+TIOCTOSTHCTBO (PYHKIIMH B I0O01 ee Touke
TIOCTOSTHCTBO TPOU3BO/IHBIX B TI0O01 ee TOuke
Kak Ha3bIBaeTcs IMHUA YPOBHA?
MOTYOKPY>KHOCTb
MOy 3JTATIC
BMMCAHHAs OKPY>KHOCTb
+U30/IMHUS
Kak Ha3bIBaeTcsi JIUHMS, B JII000H TOUKe KOTOPO# MapaMeTp OAMHAKOB?
+U30/IMHUSA
Aayra
MOJTyOKPY’KHOCTb
TTOJTY 3JUTUTIC
Kak Ha3biBaeTrcs QyHKIUsA, UMeIOLIasi OAH IKCTpeMyM?
YHAMOZATbHOM
+MOHOMO/IaTbHOM
MYy/IbTUMOJATbHOM
MHOTOMO/1a/IbHOM
Kak Ha3biBaercsa GyHKIUs, UMeoIas 00/iee 0JHOr0 3KCcTpeMyma?
YHUMO/Ia/IbHON
MOHOMO/Ia/TbHOM
+MyJIbTUMO/Ia/IbHON
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MHOI'OMOZa/IbHOM
CKOJ/TBKO 3KCTpeMyMOB uMeeT GyHKIuss XuMMeab0,1ay?
OJIVH
nBa
TpU
+ueThIpe
YTo COCTAB/IAIOT, YTO0bI HAWTH TOUKY JIOKA/JTHLHOI0 MUHUMYyMa?
+110C/1eZI0BATe/TbHOCTL TOUEK TTPUO/IMKEHHS
HeJIMHelHble YpaBHEHUSI
reoMeTpUYecKyro GUrypy GyHKLUH
JIMHEeliHble ypaBHEHUsI
Kakoii fgo/DKHa OBITH T10C/I€J0BAaTe/IbHOCTh 3HaueHHH (YyHKOUH B TOYKaxX
NMPUO/IKEHHs NP MOMCKe MUHUMYyMa?
+MOHOTOHHO YObIBaroIleli 1 OrpaHUYEHHOM CHU3Y
MOHOTOHHO BO3pacTarolller U OrpaHUUYEeHHOM CHU3Y
MOHOTOHHO YOBIBaroIl[ell 1 OrPaHUUYEHHON CBEPXY
MOHOTOHHO BO3pacCTarolllel U OrpaHUUEeHHOM CBEpXY
KakoBa moc/iei0BaTe/IbHOCTb 3HaYeHul QyHkuu f(x°) > f(x') > . . f(x*)> . .f(x)?

+MOHOTOHHO yObIBarol|asi U OrpaHUYeHHasi CHU3Y

MOHOTOHHO BO3pacTarolasi U OrpaHuYeHHast CHU3Y

MOHOTOHHO yObIBaroll|asi U OrpaHUYeHHasi CBepXy

MOHOTOHHO BO3pacTaroLasi U OrpaHu4YeHHast CBepXy
Yrto Heo0X0AMMO OMpeje/MTh Ha Ka)XK/I0M Illare uTepanyy MpU MOUCKe 3KCTpeMyMa
pyHkIuM?

+Harnpag/ieHre U LIar B 3TOM HaripaB/ieHU!

3HaueHWe (PYHKLIMY Ha JaHHOM 3Tarie

3HaueHWe (PYHKLIMY Ha JaHHOM U TMpe/IbIAYILeM 3Tare

3HaueHWe (PYHKLIMY Ha MpeJblylieM STare
Ilo Kako# cxeMme MO/Iy4yalOT pellieHHe NMPHU MOMCKe 3KcTpeMyMa (yHKIMH MeTO0/0M
MOKOOPANHATHOIO CIIyCcKa?

+IBUTAIOTCS 110 OYepe/iu apasiesbHO KOOpAUHAaTe

JBUTAIOTCS 110 ouepeay MeprieHAUKY/ISpHO KOOpAuHaTe

JBUTAIOTCS 110 JIMHAW YPOBHSI

JBUTAIOTCS TepreHAUKY/ISIPHO JIMHUK YPOBHSI
ITo Kakoii cxeMe MOJIy4yalT pellieHHe NMPHU MOMCKe 3KcTpeMyMa (GyHKLHH MeTO0/[0M
HaUCKOpeuIlero cruycka?

[IBUTAOTCS 110 oYepe/iy Napasile/lbHO KOOpAMHaTe

JIBUTAIOTCS 110 OUepeu MepreHANKY/ISIpHO KOOpAUHATe

JIBUTALOTCS 110 JINHUY YPOBHS

+IBUTAIOTCS MTepHeHAUKY/ISIPHO JIMHUY YPOBHS
Yto Heo0X0AMMO C/ie/1aTh NMPH MOHUCKe IKCTPeMyMoOB (PyHKI[UH JTII00bIM MeTOA0M?

+3a/laTb HauasibHble MPUOIKeHUS

BBIUMC/IUTH 3HaUeHve (PYHKLIMU Ha JJaHHOM JTarle

BBIUMC/IUTH 3HauUeHue (PYHKLMU Ha JAHHOM U MpeJbIAyLleM dTarne

BBIUMC/IUTh 3HauUeHue (PYHKLMU Ha TIpe/ibIyllieM 3Tare
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MeToj, He PUMEHSIIOIIMIACA TPH HAX0XKAGHHMH MHUHMMYMa (PYHKLIMH HECKOJIbKHX
nepeMeHHbIX:

MeTOJ, KOOPJAUHATHOTO CITyCKa

+MeToz, 0OpalleHyst MaTpPHULIbI

MeTOJ, CKOpeHILIero Crnycka

rpaZlueHTHBIN MeTO/]
UTo 03HauyaeT HaNpaB/ieHUe BOJIb rpajueHTa (QyHKIUn?

JIBUTAIOTCS Mapasijie/lbHO KOOp/IUHATe

JIBUTAIOTCS TepIieHINKY/ISIPHO KOOpAHATe

JIBUTAIOTCS 110 TMHUW YPOBHS

+IBUTAlOTCS MepIieHIUKYISIPHO JIMHUU YPOBHS
Kakoe ycji0BHe MOXXHO HMCI0/1b30BaTh NMPH MOKMCKe 3KCTPeMYMOB (DYHKIUHM MHOTHX
nepeMeHHbIX?

+paBeHCTBO HYJIIO MPOM3BO/IHBIX (DYHKIMU 110 BCEM MepeMeHHbIM

pPaBeHCTBO HY/IH0 GYHKIUA

PaBeHCTBO HYJIIO BCEX NepeMeHHbIX

PaBeHCTBO HYJ/II0 (PYHKI[MY U BCeX MepeMeHHbIX
KakuM u3 nepeurc/ieHHbIX MeTOJA0B MO)XKHO HAWTH 3KCTPeMyMbl (PyHKIUM MHOTHX
nepemeHHbIx B MathCAD?

+MeTo/[0M Tepebopa

MeTO/0OM TTPOCTOU UTepaLiuu

MEeTO/|OM TOJIOBUHHOTO Jie/IeHUsT

METO/IOM O0OpaItieHust MaTPHILIbI
KakuMm 3 nepeuyuc/IeHHbIX MeTO/I0B MOXXHO HAaWTH 3KCTPeMyMbl (DYHKI[UM MHOTHX
nepemeHHbIx B MathCAD

MEeTO/0OM MPOCTOU UTepaLiuu

MEeTO/OM TO0JIOBUHHOTO Jle/IeHUs

MeTO/I0OM ObOpallieHusi MaTpPULIbI

+MeTO/I0OM C HCIIOb30BaHueM 0j10ka Given - Find
Uto Heo0X0/UMO0 MeHSTh MNPHU IMOHCKe BCeX JKCTPeMyMOB (YHKI[MM MHOTHX
nepemMeHHbIX B MathCAD?

+Hayva/ibHble TIPUOIVKeHHs

MeTO/, pelleHust

HarpaBJ/ieHue IBKEHUSs

1Iar JABWXEHUs B JAHHOM HarlpaBJ/IeHUU
Kakue ypaBHeHUsI MO)XKHO HMCIIO/Ib30BaTh MPH MOUCKE IKCTPeMyMoOB (DYHKIIMHU IBYX
nepemeHHbIX (X 1 Y) B MathCAD?

+IPOU3BO/HbIE 110 IlepeMeHHbIM X U Y paBHbI HYJIIO

3HaueHue X paBHO HYJIIO

3HaueHue Y paBHO HYJIIO

3HaueHus X U Y paBHbI HYJIIO
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Tabmuna 10 — Kpurepuu oneHKH ¢(h)OpMHUPOBAHHOCTH KOMITETeHIHI

KOMIIeTeHLUM (Y4acTu

Kop n Kputepuu ouieHrBaHus cOpMUPOBAHHOCTU KOMIIeTeHLIUU
HauMeHOBaHUe (vyacTy KOMIeTeHLUH)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTYDKEHUS

COOTBETCTBYeT OL|eHKe
«y[lOBJIETBOPUTE/ILHO»

COOTBETCTBYET OLIEHKE

COOTBETCTBYET OLIEHKE

CUTYaLUIO KaK

COCTaBJISIFOLL[HE U
CBSI3U MEXY HUMU
N-2yk-1.

BapUaHTOB PeIleHMUs
MOCTaB/IeHHOM
pobJieMHOM
CUTYyalLlU1 Ha OCHOBe
JOCTYITHBIX
HCTOYHUKOB
vHopMaLu
NA-3yk-1.
Ornpegensier B
paMKax BbIOpaHHOT'O
aJITOPUTMa BOTIPOCHI
(3apaun),
no/iyieXxxariye
JlaTbHeMIIen
pa3paboTke.
[MpepsiaraeT crioco6bl
UX pelieHus
I/I,H‘ll'[Koc-l
PaspabaTbiBaet
TrepCrieKTUBHbIe
TJIaHBI ¥ TEXHOJIOTHH
B 0bs1acTH
MeXaHW3al[u| U
aBTOMaTU3aLux
TIPOLIeCCOB B
CeJTbCKOXO035ICTBEHH
OU OpraHusaluu

CHUCTEMY, BBIABJ/IAA €€

Ocy1iecTBisieT TOKCK

OCHOBHBIX METO/I0B
TOMCKa MUHUMYMa
(bYHKLMY HECKOMBbKUX
riepeMeHHbIX; TIOHSATHH
JIMHUU YPOBHH,
YHUMO/Ia/IbHOM U
MOHOMO/Ia/TbHOM
(GyHKLMY; METOABI
HaWCKOpeHILIero u
MTOKOOPJMHATHOT'O
CITyCKa; MeTO/I0B
pemienusi B MathCAD;
CTYZIeHT MOXXeT:
aHa/IM31UPOBaTh
npo0IeMHYTO
CUTYaLMIO KaK
CUCTEMY, BBISIBJISIS ee
COCTABJISIFOLIE U CBSI3U
MEXy HUMH;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB pellieHus
MOCTaB/IeHHOU
npo0/IeMHOM CUTYaI[UH
Ha OCHOBE [JOCTYITHBIX
HCTOYHUKOB
vH(opMaluu;
orpeiesiiTh B PaMKax
BLIOpAHHOTO
aJirOpyUTMa BOTIPOCHI,
noJijiexxariye
JayibHeuIen
pa3paboTke;
pa3pabarbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
o0/1acTi MexaHu3aLuu
Y aBTOMaTH3aluu
TIPOLIECCOB B

CeJIbCKOXO035IMCTBEHHOU TIPOLIeCCOB B
opraHu3aLuu CebCKOXO0351ICTBEHHOM
opraHu3saLuu

«XOpo1o» «OT/INYHO»
KOMITeTEeHLIUM ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/yla | MakCHMaJIbHOro Oasiia MaKCUMaJTbHOTO Oasia
NA-1yk-1. CrygeHt CrygeHt CTyJeHT 1eMOHCTPUPYeT
AHanusupyet JIeMOHCTPUDPYeT JIeMOHCTPUDPYeT OTJINYHOE 3HaHUE:
TIPOOIEMHYIO 3HaHUe:

Xopolilee 3HaHUe:
OCHOBHBIX METO/IOB
TOMCKa MUHUMYyMa

(YHKI[MM HECKOJIBKUX
riepeMeHHbIX; TIOHSATHH
JIMHUU YPOBHH,
YHUMO/Ia/IbHOM U
MOHOMO/Ia/TbHOM
(GyHKLMY; METOZBI
HavCKOpeuIlero u
TTOKOOP/IMHATHOT'O
CIIyCKa; MeTO/I0B
pemienusi B MathCAD;
CTYZeHT MOXeT
CaMOCTOSITe/TbHO:
aHa/IM3MPOBaTh
Mpo6IeMHYO
CUTYAaLMIO KaK

CHUCTeMY, BBISIB/ISIS ee

COCTaBJISAIOLME U
CBSI3U MEXXIY HUMU;
OCYILL[eCTB/ISATh MOMCK
BapUaHTOB pelleHUs
NIOCTaB/IEHHON
npo6JIeMHOM CUTYal[uu

Ha OCHOBe JIOCTYIHbIX

HCTOYHUKOB
vH(bopMaLuy;
oripefieNiTh B paMKax

BBIOPAaHHOTO

aJIrOPUTMa BOTIPOCHI,

nozijiexatye
JlaTbHeMIIen

pa3paboTKe;
pa3pabarbiBaTh
repCrieKTUBHbBIE TI/IaHbI

Y TeXHOJIOTUH B

o01acTi MexaHU3aluu

Y aBTOMAaTU3aLun

aBTOMaTH3alu¥ MPOLIeCCOB
B CeJILCKOX03SIHICTBeHHOU

OCHOBHBIX METO/IOB TIOMCKa
MUHUMYyMa (yHKLUU
HEeCKOJIbKUX TlepeMeHHbIX;
TIOHATUN JIMHUU YPOBHH,
YHUMO/IaJIbHOM 1
MOHOMO/a/TbHON (YHKLIMY;
MeTOZbl HACKOPeHIIIero u
MOKOOP/JMHATHOTO CIYCKa;
METO/IOB pellleHus B
MathCAD;
CTYZEHT CIIocobeH ¢
BBICOKOU CTeleHbI0
CaMOCTOSITe/IbHOCTH
aHa/IM3UpPOBAaTh
Npo6JIeMHYIO CUTYaLIMIO
KaK CHCTeMY, BbISIBIISIS ee
COCTABJISIFOLIME U CBSI3U
MeXX/1y HUMU;
OCYILeCTBJISITh MIOMCK
BapUaHTOB pelleHUst
MOCTaB/IEHHOU
npo0/IeMHOM CUTYyal[uu Ha
OCHOBe JIOCTYITHBIX
HCTOYHUKOB MH(OpMaLny;
oTipejieNiATh B paMKax
BBIOPAHHOTO alrOpUTMa
BOTIPOCHI, TIO/|/Ie)Kall[e
JanbHenel pa3paboTke;
pa3pabarbiBaTh
TIepCIIeKTUBHBIE TI/IaHbI 1
TeXHOJIOTHU B 061acTH
MeXaHHu3aluu U

OpraHu3dlivin
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Mopynb 9. «Penienue 00BIKHOBEHHBIX }:[H(])(l)ePEHuI/IaJ]belX ypaBHeHUH
IIepBOro nmopAaKa»

KomnbrorepHoe TectupoBanue (TCK)
Bblbepume 00uH npasuibHbIl 6APUAHM OMEema U HadcMume KHONKYy «od/ee»

Kakoe BbIpa)keHHe fIB/ISIeTCSl MPOCTEHMIIIUM OOBIKHOBeHHbIM A depeHIHaTLHBIM
yPaBHeHHEM IMepBOro nopsajkKa?

ty'=f(x)

y'=f(xy)

y=1'(xy)

y=f"(xy)
Kak ¢opmynupyercsi pemieHre 00bIKHOBEeHHOTO Au(depeHIHa/TbHOT0 YPAaBHEHUA?

+Kak 3asaua Korim

Kak 3asaua HeroToHa

Kak 3azaua ['aycca

Kak 3a7jlaua Apxumezia
Uemy  [AO/DKHO  Y/IOBJIETBOPATH  HaW/[eHHOe  pelleHHe  00bBIKHOBEHHOI'O
auddepeHIHaTIBHOT0 YPAaBHEHUA?

OrpaHUYeHUsIM

+HavasbHOMY (TPaHUYHOMY) yCJIOBHIO

HeTIpepbIBHOCTH

IJ1IaJJKOCTH
Ha CcKo/JbKO Trpynm MOXHO Ppa30duTh MeToAbl pelleHusa AuddepeHIHaTBHBIX
yPaBHeHUM?

nBe

+Tpu

yeThIpe

MSATh
Kakoi# MeTo/] He OTHOCUTCA K MeTo/iaM pelneHus JuddepeHIHATBHBIX yPAaBHEHUH ?

aHa/TUTUYeCKUMN

rpauuecKui

YW CJIEHHbIN

+anrebpanuecKuit
B kakoM BH/ie Mo/Iy4yaeTcs peilieHHe NMpu pemeHun JuddepeHnaIbHBIX yPaBHeHUM
QHA/TUTUYECKHM MeTO0/I0M?

B BUJle rpauka

+B BU/Ie aHAJIUTUUYECKOTO BbIPA’KEHUS

B BUJIE TaO/TUILIBI

B BU/JIe 3alUCH
B KaKoMm BH/ie mo/iyuaeTcsi pellieHHe NPU peuieHUH AuddepeHIMaIbHbIX YPaBHeHUMN
rpaguuecKkuM MeToAOM?

+B BUjle rpadrka

B BU/le aHA/TMTUYECKOTO BhIpaKeHUs

B BH/Ie TaO/IMILIBI

B BU/Ie 3aMUCU
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B kakoM Bujie mo/iydyaeTcs peileHue npu pemeHun JuddepeHnaibHbIX ypaBHeHUN
Yy C/IeHHBIM MeT0/i0M?
B BUJle rpauka
B BU/le aHA/IMTUUYECKOTO BbIpaKeHUs
+B BH/Ie TaOIUI]BI
B BU/Ie 3aMUCU
K uemy MoxHo cBectH quddepeHijpaibHbIe ypaBHEHHUs N-ro mopsiaka?
+K CUCTeMe ypaBHeHUH 1-ro nopsizika
K ypaBHeHHIO 1-T0 mopsigKa
K CHCTeMe ypaBHeHUH 2-ro ropsiaka
K YpaBHEHUIO 2-T0 TOpsiKa
B kakom BHe aeT peuieHue MeTo/ Jusiepa?
+Ha OCHOBe rpachHUUecKoro pelieHus aeT 1 pellieHre B Tab/IMUHOM BH/Ie
B aHA/IUTUYECKOM BHU/Ie
B rpacuueckoM Bu/jie
B BU/Ie 3aTUCH
C yero HauMHaeTcsa MeTo/| Jiljiepa?
+BbIOpaB Masibli 11ar h, cTposT, HaurWHasi C TOUKU Xo, CUCTEMY PaBHOOTCTOSIIUX
Touek Xi=Xo+i-h, npui=0, 1...
C OCTpOeHUs rpaduka
C 3a]laHUs1 UCXOJHBIX JaHHBIX
C 3a/laHus BU/ia QYHKIMU
Kakoi# Buj umeeT npupaiieHre ()yHKIIUM Ha MePBOM I1are MeToja Jiijiepa?

tAyo=y1-yo=h-f(X9,y0)
Ayy =y, -Yo=h-f(x4,9)
Ayy =y, -y, =h-f(x4,¥0)
Ayy =y -Yo=h-f(x;, 1)
Kakyro napy ¢opmys1 He00X0ANMO HUK/THYECKH BHIYUC/IATH B MeTo/e Jiiiepa?

TAY, =h-f(x,,p,) Vi = Vi Ay,
Ay =h-f(x,00) Vi = Ve T AV,
AYk =h'f(xk+13yk+l) yk+1 :yk+1 +Ayk+l

Metop dunepa-Komu — 310:
HOBBIU MeTo/, Koiu
+YTOUYHEHHBIN MeTo/, Jusiepa
YTOUHEHHbIV MeToA, Komm
HOBBIM MeTOJ, Jilyiepa
CKo/IbKO BCrioMorare/ibHbIX K03(uiueHToB BbIUNC/IAI0T B MeTo/ie Pynre-Kyrra?
OJIVH
JiBa
TpH
+yeThIpe
Kakas ¢ynkius ucnosnb3yercsa B MathCAD nipu pemiennu meroaom Pynre-Kyrra?
Given
+Rkfixed
Find
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Root
K kakomy Bujy Hajio npeodpa3oBaTh Au(ddepeHipaibHOe ypaBHeHHE?
yPaBHEHHe PaBHO HYJIFO
+TIPOU3BO/IHAsI PaBHa OCTAJ/IbHOM YaCTU ypaBHEHUS
TPOU3BO/IHAs paBHA HYJIIO
OCTaJibHasl YaCTh YpPaBHEHUsI paBHa HYJIO
ITo Kakoii (popmysie ycpeausiroTcsa Ko3ggumnueHTsl B MeToje Pynre-Kyrra?
+K = (k1+2k2+2k3+k4)/6
K = (k1+2k2+2k3+k4)/5
K = (k1+2k2+2k3+k4)/4
K =(k1+2k2+2k3+k4)/3
Hawu6os1ee Tounblid MeTOA pemieHust AuddepeHHaIbHBIX YPaBHEHUM:
MeToz, [Iukapa
MeToZ, Juiepa
MeTo/ Dusepa-Komm
+metop, PyHre-Kytrra
Meto, He IPUMEHAIOIINICA TPH PelleHNH 00LIKHOBeHHOTo AucdepeHA/TLHOTO

yPaBHEHUS:

+metof ["aycca
Metoz [Inkapa
MeToZ, Juiepa
Meto[ PyHre-Kyrra

Tao/mna 11 — Kpurepun orjeHKH chopMHUPOBAHHOCTH KOMITETeHIIUH

Kop u KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN
HauMeHOBaHUe (yacTu KOMIIeTeHL1H)
WHJUKaTopa Ha 0a30BOM ypOBHE Ha MOBBIIIIEHHOM YPOBHE
JOCTHKeHUsI COOTBETCTBYET OLIEHKEe | COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLleHKe
KOMITETEHL[UH (YaCTH | «yIOB/IETBOPUTETLHO» «XOpOILI0» «OTJIMYHO»
KOMITeTEeHLIUN ) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO 0aj/yla | MakCHMaJIbHOTro Oasiia MaKCHUMaJTbHOTO Oasia
NA-1yk-1. CrygeHt CrygeHt CTyJeHT 1eMOHCTPUPYeT
AHanusupyet JIeMOHCTPUDPYeT JIeMOHCTPUDPYeT OTJIMYHOE 3HaHUe:
npobieMHY0 3HaHUe: XOpollee 3HaHKe: OCHOBHBIX METO/IOB
CUTYaI[1IO KaK OCHOBHBIX METO/I0B OCHOBHBIX METO/I0B peltieHrst 0OLIKHOBEHHBIX
CUCTEMY, BBISIBJISISL ee pelleHust pelleHust I depeHMATBHBIX
COCTaBJISIFOLIME U 0OBIKHOBEHHBIX 0OBIKHOBEHHBIX ypaBHeHU 1epBoro
CBSI3U M@Ky HUMU nvddepeHIMaTbHBIX mvddepeHIMaNbHBIX | TIOPs/IKA; METOI0B Diliepa,

N-2yk-1.
Ocy1iecTB/isieT TOKCK
BapUaHTOB pellieHus
MOCTaB/IEHHOU
po0JIeMHOM
CUTYyalLlUX Ha OCHOBe
JIOCTYTTHBIX
HCTOYHUKOB
vHopMaLu
NA-3yk-1.
Ornipegensier B

ypaBHEHW! I1epBOro
NIOpsi/IKa; MeTO/0B
Ounepa, Dunepa-Komm
u Pynre-KyrTa;
MeTO/IOB pelLleHNs B
MathCAD;
CTYZ,eHT MOXKeT:
aHa/IM3MpOBaTh
npo0IeMHYTO
CUTYAaLMIO KaK
CUCTEMY, BBISIBJISIS ee

ypPaBHEHW! IIepBOro
MopsiiKa; MeTO/I0B
Ounepa, Dunepa-Komm
u Pynre-KyrTa;
METO/IOB pelLleHNs B
MathCAD;
CTYZ,eHT MOXKeT
CaMOCTOSITEJIbHO:
aHa/IM3UPOBaTh
Mpo6IeMHYTO
CUTYaL1IO KaK

Ounepa-Koumwm u PyHre-
KyrTa;
MEeTO/[OB PeLIeHUs B
MathCAD;
CTYZIeHT criocobeH
BBICOKOM CTereHbto
CaMOCTOSITETEHOCTH
aHaM31poBaTh
Mpo0IEMHYIO CUTYaL[HIO
KaK CUCTeMY, BBISIBISIS ee
COCTaBJISAIOIIME U CBS3U

38




paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCHI
(3apaum),
To/jjiexKaliue
JasibHeuIen
pa3paboTke.
I[Tpennaraet criocoOb
UX peLleHUs
N/I-1rkoc-1
Pa3pabatbiBaeT
TepCIIeKTUBHbBIE
TJIaHbI ¥ TEXHOJIOTHUN
B 0Oslactu
MeXaHHW3aluu U
aBTOMAaTHU3auu
TIPOLIECCOB B
CeJIbCKOXO035IMCTBEHH
Ol opraHusainuu

COCTaBJISIFOIIME U CBSI3U
MeXy HUMU;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB pelleHus
MOCTaBeHHON
TTPOOJIEMHOM CUTYaIUH
Ha OCHOBe JI0CTYITHBIX
HMCTOUHUKOB
vH(bopMaLuy;
OTIpefiesifATh B PaMKax
BBIOPAaHHOTO
aJIrOpHUTMa BOITPOCHI,
roiyiexxaliye
JlaTbHeMIIen
pa3paboTKe;
pa3pabarbIBaTh
TMepCTIIeKTUBHBIE T/IaHbI
Y TEXHOJIOTUU B
00/1acTi MexXaHU3aluu
Y aBTOMaTH3aluu
TPOLIeCCOB B
CenbCKOX035IHCTBEHHOM
OpraHusaluu

CHCTEMY, BBISIB/ISS ee
COCTaBJISAIOLIME U
CBSI3U MEXXY HUMU;
OCYIL[eCTBJISITh TIOMCK
BapUaHTOB PeIlleHMUsI
TIOCTaB/IeHHOM
npo0/IeMHOM CUTYaI[UH
Ha OCHOBe [JOCTYITHBIX
HMCTOYHUKOB
vH(opMaluu;
orpefieNiITh B PaMKax
BLIOpAHHOTO
aJICOPUTMa BOTIPOCHI,
noJijiexxariye
JayibHeuIen
pa3paboTke;
pa3pabarbiBaTh
TrepCrieKTUBHbIE TIaHbl
Y TEXHOJIOTUU B
00/1acTi MexaHU3aLuu
Y aBTOMaTU3alun
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHOU
opraHu3alu

MEXy HUMU;
OCYILeCTBJISITh TIOMCK
BapMaHTOB pelleHus

MOCTaB/IEHHOU
rpobieMHOM CUTYaruy Ha
OCHOBe JIOCTYITHBIX
HMCTOYHUKOB WH(OPMaILIWY;
oTipejieNiATh B paMKax
BBIOPAHHOTO alrOpUTMa
BOTIPOCHI, TIO/|/Ie)Kall[e
JanbHeel pa3paboTke;
pa3pabarbiBaTh
TIePCIIeKTUBHBIE TI/IaHbI U
TeXHOJIOTHU B 061acTH
MeXaHU3al[u| U
aBTOMAaTU3aLUY TIPOLIeCCOB
B Ce/TbCKOXO031CTBEHHOU
opraHu3aluu

Moayab 10. «KMaTemMaTHuuecKass CTaTUCTUKA»

KomvnbioTepHoe TecTrpoBaHue (TCK)
Bblibepume 00uH npasuibHbIl 6APUAHM OMEema U Hadcmume KHONKy «oasee»
Kak onpepensierca MaTeMaTHUeCKoe 0)KUJaHHUe «N» CIyYalHbIX JUCKPEeTHBIX YHCeI:

l n

S, +n)

CpeaHekBaipaTHUHOe OTK/JIOHeHHe «N» C/JAyYalHBIX YHCe/J MPH MaTeMaTHuecKoM
0)KU/JaHuH (m):

[ -m
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Kos¢¢unment Bapuanum:

fy S
M
y=M
S
——
M
y=M
D
ITorpemrHoOCTHh BHIOOPKH:
+D0=T'V~1oo
Jn
n-v
D, = -100
0 \/T
T-n
D, =——-100
0 \/V
n
D, =——-100
NG

I'Ae B 0011[eCTBeHHOM )XKU3HU IPUMEHSIIOTCH BbIOOPKH?
+OIIpOChI HaCe/IeHHUs
BLIOOPBI
Ccy660THUKH
cobpaHusi
Ilpu ¢dopMHupoBaHHH BBLIOOPKM 10 OMPOCY OOLIECTBEHHOr0 MHEHHs - Kak
Ha3bIBAKOTCA BCe ONpOILeHHbIe?
+reHepasibHasi COBOKYITHOCTh
BCE YYaCTHUKHU
OOMBILIMHCTBO
MHOYKEeCTBO
Ec/i1 norpemHocTsb BHIOOPKHU Masia, TO:
MHeHUe OTPOIIIeHHOT0 Hace/IeHUsI BEPHO
MHeHUe OTPOIIIeHHOTO Hace/eHus1 He BEPHO
MHeHUe OTPOIIIeHHOTO Hace/leHUsI HeZJOCTaTOYHO
+MHeHUe OIPOIIIeHHOTO HacesneHusi (BhIOODKM) MOXKHO paclpOCTPaHUThL Ha BCe
HacesieHHe (TeHepaslbHY0 COBOKYITHOCTB)
YeM xapaKTepHu3yeTcs CBA3b MEXAY HECKOJIbKUMH C/TyYailHBIMH Be/THMUNHAMH?
+perpeccus
TIOTPEeIITHOCTh
MaTeMaTHuecKoe 0>KuJaHue
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CpeHeKBaZipaTUUeCKoe OTK/IOHeHHUe
Iloka3aTe/nb, XapaKTepHU3yIOIUN TECHOTY JMHEHHON CBA3H MeX/]y HeCKOJIbKHMH
CIyYalHbIMM BeJTMUUHAMM:

MOTPeLHOCTb

+K03(pPuLMeHT Koppesiun

MaTeMaTHhyecKoe OXKUJjaHue

CpeHeKBaZpaTUUeCcKoe OTK/IOHEHHUE
JInamna3oH, B KOTOPOM JIEKHT KO3()PULIMEeHT KOppe/asAalUd MeXAy AByMsa Habopamu
C/IyYaHWHbIX YHCeJI:

-1<r<0

+-1<r<1

0<r<i

r<-lur>1
Yrto BxoAUT B (hopmyJiy onpe/esieHuss KO3(P(ueHTa KOPPe/IAIUHA JBYX CTydalHBIX
BeJIMUMH?

3HaueHus CJTyuyaliHbIX BeJIMUMH

MaTeMaThuyecKue 0XXKUAaHUs CTyYaliHbIX BeJTMUUH

+3HaueHus C/IyuyalHbIX BeJIMUMH U UX MaTeMaTU4eCcKue OXKUJJaHus

CpeHeKBaZipaTUueCKue OTK/IOHEeHUSsI
Yem 0/mmKe K eHULE KO3 DULHMEHT KOPPe/ISLHH. ..

+TeM O0Jblile 3aBUCUMOCTD APYT OT AAPyra MaCCUBOB CYUYalHBIX BEJTMUNH

TeM MeHbllle 3aBUCHUMOCTb JIPYT OT /Ipyra MaCCUBOB C/y4YailHbIX BeJIMUMH

TO HET 3aBUCMMOCTHU JPYT OT JIpyra MacCUBOB Cy4YalHbIX BeJIMUUH

TO CyILLeCTBYeT KBaJlpaTU4YHasi 3aBUCUMOCTh JAPYT OT Apyra MacCHMBOB C/Iy4alHbIX
BeJINUMH
Yem 0/mmKe K HY/TH0 KO3(PPUIHEHT KOPPe/IALUH. ..

TeM OoJiblile 3aBUCUMOCTb JIPYT OT Ipyra MaCCUBOB Cy4YaliHbIX BeJIMUMH

+TeM MeHbllIe 3aBUCUMOCTb JIPYT OT Jpyra MaCCMBOB C/Ty4YaliHbIX BeJIMUMH

TO eCThb 3aBUCUMOCTH PYT OT ipyra MacCUBOB C/IyYalHbIX BeJTUUKUH

TO CYLIECTBYeT KBaJ[paTU4Hasi 3aBUCHMOCTb APYT OT Apyra MacCHMBOB CIy4YalHBIX
BeJINYMH
Cko1bK0 K03 ¢GuijiieHTOB Ha/i0 HAWNTHU NPH JIMHEMHOU perpeccuun?

OJIVH

+71Ba

TpU

yeTbIpe
DyHKLMS BBIUMC/IEHUSI MaTeMaTu4eckoro oxuaanus B MathCAD:

+mean

stdev

corr

intercept
DyHKIMSA CTAaHAAPTHOr0 OTK/IOHeHMsI 37ieMeHTOB MaccuBa B MathCAD:

mean

+stdev

corr

intercept
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dyHKIua Ko3dduruenta koppensnuu AByx maccuBoB B MathCAD:
mean
stdev
+ corr
intercept
DyHKIMs AUCepCcUM 37ieMeHTOoB MaccuBa B MathCAD:
mean
stdev
corr
+var
dynkuusa Ko3¢gdunuent (a) mHeriHou perpeccuu B MathCAD:
mean
stdev
corr
+slope
dynkuus Ko3pdunuent (b) muuerinou perpeccur B MathCAD:
mean
stdev
corr
+intercept

Ta6smna 12 — Kpurepuu oneHku copMHUPOBAHHOCTH KOMIETEHLUH

Kop n Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETEHLIN
HavMeHOBaH1e (4acTy KOMIETeHLMK)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
JIOCTYOKeHUsT COOTBETCTBYeT OL|eHKe | COOTBETCTBYET OLIeHKe COOTBETCTBYeT OL|eHKe
KOMIIETeHL[UM (YaCTH | «yI0B/IETBOPUTEIHLHO» «XOPOLLO» «OTJIAYHO»
KOMIIeTeHL|UN) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO Oaj/yila | MakCHMaJsibHOTO Oasia MaKCUMaJibHOro 6asia
NA-1yk-1. CrygeHt CrygeHt CTyJeHT 1eMOHCTPUPYeT
AHanusupyet JIeMOHCTPUDPYeT JIeMOHCTPUDPYeT OTJIMYHOE 3HaHHUe:
npobieMHY10 3HaHUe: XOpollee 3HaHHe: OCHOBHBIX METO/IOB
CUTYaLUIO KaK OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB MaTeMaTHh4YeCcKou
CUCTEMY, BBISIBJISISL ee MaTemMaTUuecKon MaTemMaTUuecKon CTaTUCTUKH; TIOHSATUI

COCTABJISAIOIIHE U

CTATHUCTUKU, TTOHATHUN

CTATHUCTUKU, TIOHATHUN

CTy4yallHOM BeJIMUMHBI,

CBSI3W MEXIY HUIMU | C/TyyaiiHOM BeJIMUMHBI, | CydalfHOW BeUUYMHBI, MaTeMaTHueCcKoro
N-2yk-1. MaTemMaTH4yeCcKoro MaTemMaTH4yeCcKoro OXKUJAHUS,
Ocy1iecTB/isieT TOUCK OXKHU/IaHus, OXKH/IaHus, CpeJiHeKBa/IpaTUYHOTO
BapUaHTOB pellieHusl | CpeJHeKBaZIpaTUYHOTO | CPeJHEeKBa/[paTUYHOrO OTKJ/IOHEeHUS;
MOCTaB/IeHHOU OTKJ/IOHEHWUS; OTKJ/IOHEHWUS; Ko3¢duiieHTa
rpo6ieMHON Ko3(dduimeHTa Ko3(dduimeHTa KOPPeJISILIUU, TTOTPeITHOCTU
CUTYal[i1 Ha OCHOBE KOppeJsiiuy, KOppeJsiiiuy, BLIOODKY;
JOCTYTTHBIX TIOTPEeIIHOCTH TIOTPEeIIHOCTH METO/IOB BBIUMC/IEHUS B
WCTOYHUKOB BLIOODKY; BLIOODKY; MathCAD;
vHbopMaLu METOZIOB BBIUMC/IEHUS B | METO/JOB BBIUMC/IEHUS CTYZeHT CIIoCo0eH ¢
NA-3yk-1. MathCAD; B MathCAD; BBICOKOM CTEIIeHbLIO
OnpenensieT B CTYZeHT MOXKeT: CTYZEHT MOXeT CaMOCTOSITe/IbHOCTH
paMKax BbIOpaHHOTO aHa/IM3UPOBaTh CaMOCTOSITE/TbHO: aHa/IM3UPOBaTh
aJIrOPUTMa BOTIPOCHI 1po6JIeMHYIO aHaJIM3UPOBaTh npo6JIeMHYIO CUTYaLIMIO
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(3amaun), CUTYaLUIO KaK po0JIEMHYTO KaK CHCTeMY, BBISIB/ISIS ee
To/I/IeXKalII[He CUCTEMY, BBISBJISIS ee CUTYaI[HIO KaK COCTaBJISIFOIIME U CBSI3U
JlanbHeuein COCTaBJISIIOLIME U CBSI3U | CHUCTEMY, BBISIBIISIS ee
pa3paboTke.

MeXAy HUMU;,
OCYyLIeCTBJIATH MTOUCK
BApHWaHTOB pelleHuAa

MeX1y HUMU,
OCYILLECTBJIATH IMTONUCK
BAPHAHTOB pellieHuA

I[Tpennaraet criocoOb
WX peLlIeHus]

COCTaBJ/IdrOLIME U
CBA3U MEXIAY HUMU,

OCYILIeCTBJISATb TIOUCK NIOCTaB/IeHHOU
N I-1nKoc-1 NIOCTaB/IEHHON BApUAHTOB peLleHNs rpobieMHOM CUTyaruy Ha
PaspabarbiBaet npo06IeMHOM CUTYyaLuK NIOCTaB/IeHHOU OCHOBe JIOCTYITHBIX
NepCrIeKTUBHbBIE Ha OCHOBe JIOCTYITHBIX | MPOOIEMHOM CUTYyalluy | UCTOYHUKOB UH(GOPMALIN;
IIJIaHBI U TeXHOJIOTUU VICTOYHUKOB Ha OCHOBE [JOCTYITHBIX oIpefiesIsiTb B paMKax
B 0bsactu vH(bopMaLuy; VICTOUYHVKOB BBIOPAHHOTO alrOpPUTMa
MexaHU3aLuu U orpeziesiATh B paMKax UH(popMaLuy; BOIIPOCBI, TI0//IeKalye
aBTOMAaTH3aLvu BBIOPAaHHOTO OTIpeZiesisiTh B paMKaX | /JasbHeiiei pa3paboTke;
TIPOL{eCCOB B aJIrOPUTMa BOIIPOCHI, BbIOpaHHOT O pa3pabarbIBaTh
CeJIbCKOXO035IMCTBEHH roZiyIeXxarye aJIrOpUTMa BOIIPOCH], | TepCIeKTUBHbIE IJIaHbI U
Ol OpraHu3aLuu Ja/bHeuIIen noJ/1eXxalue TEXHOJIOTMH B 00/1aCcT!
pa3paboTKe; JanbHeun e MeXaHU3al[u| U
pa3pabaTbiBaTh pa3paboTke; aBTOMAaTU3aL1U [1POLIeCCOB
NepCIIeKTUBHbIE II7IaHbl pa3pabaTbIBaTh

Y1 TEXHOJIOTUU B
00/1acTi MexaHU3aluu
Y aBTOMAaTH3aI[u1
TPOLIeCCOB B
CeJIbCKOXO3SIMCTBEHHOU
OpraHusaluu

B CeJILCKOXO03SIHICTBeHHOU

MepcCrieKTUBHLIE T1/IdHbI OpraHu3dlivin

Y TeXHOJIOTHU B
00/1aCcTH MeXaHU3aLMH
Y aBTOMaTH3al[un
TIPOLIECCOB B
Ce/TbCKOXO035IMCTBeHHOU
OpraHu3anuu

Moayas 11. «Paabi»

KomvnbiorepHoe TecTrpoBaHue (TCK)

Bblbepume 00uH npasuibHbIl 6APUAHM OMeema U Hadcmume KHONKy «oasee»

Unc/10BOH ps/| OMUCBIBAETCA KaK:
+ai;t+ta +...+an +...

di*d2°d3° ... dn" ...
(a1 +a) +(az—aq) +...
al +a’ +ad—ast+ ...
Uuc/10BOM ps/| Ha3bIBAETCA CXOAALMMCH, eC/IU:
+ cyMMa MepBbIX (N) ero 4ieHOB MpPU N — 0 UMeeT Tpejes
CymMa TiepBbIX (N) ero ujieHOB paBHa HYJIO

CyMMa TiepBbIX (N) ero 4ieHOB CTPeMUTHCS K 6eCKOHeUHOCTH
CyMMa TiepBbIX () MeHbIIle HYJIs

YucioBo# paj Ha3bIBaeTCs PACXOAAIMMCS, eC/IH:

+CymMa MepBbIX (N) ero YJeHoB NP N — % He UMEET Mnpejena
CymMa TiepBbIX (N) ero ujeHOB paBHa HYJIIO

CyMMa TIepBBIX (1) ero YieHOB CTPeMHUTHCS K 6eCKOHeUHOCTH
CyMMa TepBbIX () MeHBbIIIe HYJIS

NuTerpanbHbii npu3Hak cxogumoctu Komu:
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+psp, C NOJIO>KUTETbHBIMHA Y6I)IBaI-OH_[I/IMI/I WI€eHdAMH CXOONTCA WJIK PACXOQUTCA, €C/IN

+00
CXOZUTCSI WU PaCXOJUTCsI HeCOOCTBeHHBIM UHTerpasl jf (x)dx
1

psaz cxoguTcs ecu f(X) — HerpepbIBHO yObIBaroiasi pyHKIHs
psz cxoguTcs ecu f(X) — HerpepbIBHO Bo3pacTaroiiiast (PyHKIHsS
psz cxoautcs eciu f(X) — mooxkuTebHas GyHKIUS

IIpu3Hak cxoaumoctH /laiamobepa:

eCJTH PsAJ, C TIOJIOXKUTETbHBIMU UJIEHaMH Ay, ..., an CPaBHUTH C IPYTUM PSifioM by, ...

by, KOTOPBIM PACXOJUTCS, TO PACXOAUTCS U PSif a.

eCJIM psAJ, C TIOJI0KUTeTbHBIMU UIeHaMH ai, ..., an CPaBHUTh C IPYTUM psifioM by, ...

bn, KOTOPBIY CXOJUTCS, TO CXOIUTCA U PSif a.

eC/iM psifi C TIOJIOXKUTe/IbHBIMU WIEHAMH ai, ..., an CPABHUTH C JPYTUM PSioM by, ...
bn, CXOAMMOCTE WK PACXOJMMOCTh KOTOPOTO M3BECTHA, TO €C/IM TIPU HEKOTOPBIX a, > b,

psif b cxoguTCs, TO CXOAUTCS U PSf a.

+eC/Ii psif, C MOJIOXKUTE/IbHBIMUA U/leHaMH ai, ..., an CPaBHUTb C JAPYTUM PSAoM b,
..., bn, CXOAUMOCTb WM PacXOAUMOCTb KOTOPOTO W3BECTHA, TO €C/IM MPU HEKOTOPBIX

a, <b, psAn b pacxogurcs, TO paCXOJUTCS U PSIZ a.
UTo MOXXHO UCIO0/Ib30BaTh B KauecTBe psijila b a1 cpaBHeHus ¢ psjjoM a?
apu(pMeTHUYeCcKyro ITPOrpeccuro
+TeoMeTpUUeCKyH POrpeccuro
CTerieHHOU psifl
3HaKOuepeaYHIUNCS psfl

Korpa cxouTcsa ¥ pacXouTCs reoMeTpudecKas nporpeccusi 1+q+q° +q’ +..= > q" ?
n=0

npu g>1 cxoautcs, a 1pyu <1 — pacxoguTcs

nipu >0 cxoautcs, a 1pu q<0 — pacxoguTcs

+npu <1 cxoautcs, a npu q=1 — pacxoguTcs

ripu <0 cxogutcs, a ripyu =0 — pacxogurtcs
3HaKouepeAyHIINUCH PAJ (C WieHaMH Pa3HbIX 3HAKOB) UMeeT BHU/:

da,=a +a,+a;+a,..+a,

=

a,=a,—a,—ay;—a,..—a

n

NgE

n=1

2 2
a,=a, —a,ta, —a,.*ta

n

[

n

0
+Z:an =a,—a,+aj;—a,..ta,
n=l

3HaKouepeAyHIUICA PAJ| Ha3bIBAeTCs aDCOTIOTHO CXOAAIMMCS, eC/TH:
+CXO/IUTCA Psifi, COCTaB/IEHHBIM M3 a0COJIIOTHLIX 3HAUEHHUH ero 4jieHOB
CXOJIATCS PsiJi, COCTAB/IEHHBIU U3 TIOJIO’KUTEJIbHBIX €r0 U/IeHOB
CXOJIUTCS PSif, COCTAB/IEHHBIN U3 OTPULIATeTbHBIX €ro YIeHOB
PacxXOUTCS Psiji, COCTaB/IeHHBIN M3 aOCOFOTHBIX 3HAUeHUI eT0 U/IeHOB

ITo npu3HaKy Jleii0HMIAa 3HAKOUEPeAY OIS PAJ| CXOJUTCS, eC/TH:
BBITIOJTHAIOTCA [iBa yoioBus: al <a2<a3 v nipegen lima, =0

n—»0
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+ BBITIO/THSAIOTCS ABa YC/IOBUSL: a, > a, > a, >... A TIpefen lima, =0

n—oo

BBITIO/IHSAIOTCA [1BA YCIOBUSL: a, > a, > a, >... ® Ipejesn lima, >0

n—o0

BBITIOJIHSIIOTCA [Ba yC/I0BUs: al <aZ2<a3 v nipepen lima, <0

n—>x0

Urto Ha3biBaeTcsl PyHKIIMOHA/IBHBIM PAOM?
+psif, YWieHbl KOTOPOTO SIBJSIFOTCS (PYHKLMSIMM OT [IepeMEHHOM X

psiji, YieHbl KOTOPOT'O SIBJISTFOTCS KBaZlpaTUYHBIMU (DYHKLIUSIMU OT TTePEMEHHOU X

Psiji, UsleHbI KOTOPOTO SIB/ISTFOTCS JIMHEUHBIMM (DYHKLIMSIMU OT ITepeMEeHHOM X
psiJi, UieHbl KOTOPOTO SIB/ISFOTCS KyOruecKMU (DyHKLMSIMA OT TiepeMeHHOM X
Kakoii 0010uii BUJ] KMEIOT CTeNeHHbIe PSA/bI?

Za x—x, 2"
Za X—x, )3

n=0

+Za X — Xo —a0+a1-(x—x0)+a2-(x—x0)2+...

Za x—x, "

Urto Ha3biBaeTcsa psgom Teniopa?

f”(a)( a) +ot—

f1(@)
2!

(x—a)" +...

+f(a)+#(x—a)+
f'@
1!

f"(a)
n!

fla)+ —a)+ —a)’

+ S(@) 2(x—a)" +
n!

f(a) +%3(x—a) +%3(x —a)’ +...+L('a)3(x—a)” +

f(a) +%4(x—a) +%4()¢—61)2 + ...+L('a)4(x —a)’ +..

Koraa 0yaer cxopaurcst psig Teiiopa?
TOMBKO TIPU TeX 3HAueHWsIX X, MPU KOTOPBbIX OCTaTOYHBIM uieH Ry
Telopa Npu N — 0 CTPEMUTCS K MUHYC eiuHuLe limR, =—1.

n—0
+TONBKO TIPU TeX 3HAUeHWsIX X, MPU KOTOPBIX OCTaTOUHbIA usieH Ry
Teunopa npu n — 0 CTPEMUTCA K HY/MIO lim R, =0.

n—oo
TOJIbKO TPU TeX 3HaueHWsIX X, MPU KOTOPBbIX OCTAaTOUHBIM uieH Ry
Teunopa npu n — 0 CTPEMUTCA K efuHuLe limR, =1.

n—x0

TOJIBKO TIPM TeX 3HAUeHUsiX X, MPU KOTOPBIX OCTAaTOUHbIA wieH Ry
Teiinopa rpu n — oo 6osbliie Hyss limR, =>0.

e
Korpga psap Teinopa npeBpaiaercs B psaj MakiopeHa?
+kKoraa a=0
korza a>0
korzga a<0
Korzga a>1
YT0 MOKHO je/aTh C ABYMS CTeleHHbIMH PAJaMH?
+MOU/IEHHO CKJIa/IbIBaTh U YMHOXXaTb
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MOUJIEHHO /1e/TUTh

MOUJIEHHO BbIUMTATh
TIOY/IEHHO O0BeNHATh

UYTo0 MO)KHO fie/1aTh CO CTeNeHHbIM PS/I0OM B MHTepBaJie ero CXoAuMOCTH?
+T104/IeHHO UHTerprupoBaTh U AU QepeHIIMpoBaTh
MOUJIEeHHO BO3BO/IUTD B CTENEHb
MOU/IeHHO BbIUMTATh
TOU/IeHHO 00BeIUHSATD

Kakou psj iB/iseTcA pa3/iokeHueM sin(x)?

2n-1
xn

;(_1)2’1_ (2n-1)

2n-1
X

C n—1
+;(_1) (2n-1)
m 2n-1

1 X
2,03 (2n-1)

n=1

m 2n—1

1 X
;(_1)4 (2n-1)

Kakou psap saBsieTca pa3/iokeHneM cos(x)?

m n 2n
1+Z—(_1) =2

o (2 . n)!
Ilpu3Hak, He ABIAIOIUICA MPU3HAKOM CXOAMMOCTH psifia:
VHTerpasbHbIi npusHak Kot
nipu3Hak [lanambepa
nipu3Hak JleiOHuUIa
+ npusHak PyHre-Kyrra

Tabmna 13 — Kpurepun o1jeHKH c(hOpMHUPOBAHHOCTH KOMIIETeHIUH

Kog n Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETEHLIUN
HavMeHOBaHue (4acTy KOMIETeHLMK)
VH/IMKaTopa Ha 0a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
AOCTWKEeHUS COOTBeTCTBYeT OL|eHKe | COOTBeTCTBYeET OLleHKe COOTBETCTBYeT OL|eHKe
KOMIIeTeHL[UM (YaCTH | «yI0B/IETBOPUTEIHLHO» «XOpOLIO» «OTJIUYHO»
KOMIIeTeHLUN) 50-64% ot 65-85% ot 86-100% ot
MaKCHMMaJIbHOTO 0a/yila | MakCHMaJsibHOTo Oasiia MaKCUMaJibHOro 6asia
NO-1yk-1. CryzneHnt CryzneHnt CTyzieHT 1eMOHCTpUpPYeT
AHanusupyet JleMOHCTPUPYeT JleMOHCTPUPYeT OTJINYHOE 3HaHHue:
npobIeMHYIO 3HaHUe: Xopolllee 3HaHue: OCHOBHBIX METO/IOB
CUTYaLMIO KaK OCHOBHBIX METO/IOB OCHOBHBIX METO/IOB BBIYMCJIEHUS C [IOMOLL[bIO
CUCTEMY, BBISIBJISIS ee BBIUHC/IEHUS C BBIUHC/IEHUS C PS/10B; TIOHATUU
COCTaBJISIOLMe U TTOMOLLBKO PSIZIOB; TTOMOLLBKO PSIZIOB; CXOSIIINNCS U
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CBA3U MeXQYy HUMU
NA-2yk-1.

BapUaHTOB pelleHUs
NIOCTAaBJ/IEHHOU
rpo6ieMHON
CHUTyal[¥ Ha OCHOBE
JOCTYTTHBIX
HCTOYHUKOB
vH(opMaluu
NA-3yk-1.
Ornipegensier B
paMKax BbIOpaHHOTO
aJIrOpUTMa BOTIPOCHI
(3apaum),
To/jjiexKariue
JayibHeuIen
pa3paboTke.
I[pennaraet criocoOb
WX peLleHUs
NO-1nkoc-1
Pa3pabatbiBaeT
TepCIIeKTUBHbBIE
TJIaHbI ¥ TEXHOJIOTHUH
B 0bslactu
MeXaHU3al[u| U
aBTOMaTU3aLux
TIPOLIECCOB B
CeJTbCKOXO035ICTBEHH
OU OpraHusaluu

OcymecTByisieT NOUCK

TIOHSATUN CXOJSALLUNCS
Y pacXoJsALIUce psf;

(yHKLMOHABHBIX U
CTereHHbIX Ps/IOB;
psigoB Teitiopa u

CHUCTEMY, BBIAB/IAA €€

MeXJy HUMU;
OCYILLeCTBJISITb TOMCK
BapUaHTOB pellleHUst

TOCTaBJICHHOMN

TIPOOJIEMHOM CUTYaIUH

Ha OCHOBE JI0CTYMHBIX

1 TeXHOJIOTMU B

obsactu MeXdHHU3all1un

W aBTOMATHU3aALI1A
IpoLneccoB B

TIOHSATUN CXOJSALLUNCS
Y pacXoJsALMics psg;

pacxXosLMICs psfj;

COCTaBJ/IdmOIIe U CBA3U

MIPU3HAKOB MPU3HAKOB
CXO/IUMOCTH; CXO/IUMOCTH;
3HAKOUepeyIoIUXCs, | 3HaKOouepeayHOIXCs,

(GyHKLMOHABHBIX U
CTereHHbIX Ps/IOB;
psigoB Teitiopa u

MaksopeHa; MaksopeHa;
METO/ZI0B BbIUMC/IEHUS B | MeTO/0B BBIUMC/IEHUS
MathCAD; B MathCAD;
CTYZIeHT MOXKeT: CTYZeHT MOXXeT
aHa/IM3UPOBaTh CaMOCTOSITEJIbHO:
npobIeMHY!0 aHa/IM3MpOBaTh
CUTYAINIO KaK pO0JIEMHYTO

CUTYaI[HIO KaK
CHCTEMY, BBISIB/ISS ee
COCTaBJISIIOIIHE U
CBSI3U MEXXY HUMU;
OCYIIIeCTBJISITh TIOUCK
BapUaHTOB PeIlleHMUs
ITOCTaB/IEHHOMH
npo06/IeMHOM CUTYaI[uH

HCTOYHUKOB Ha OCHOBE JIOCTYTTHBIX
nHbOpMaru; HCTOYHUKOB
orpefieNiITh B PaMKax nHbOpMaIuy;
BbIOPAHHOTO oripefieNiTh B PaMKax
aJICOPUTMA BOTIPOCHI, BbIOPAHHOTO
ToJjjiexaliue aJIrOPUTMa BOTIPOCHI,
JasibHeuIen oJyieXxarye
pa3paboTke; JanbHenein
pa3pabarbiBaTh pa3paboTKe;
TrepCrieKTUBHbIE TIaHbl pa3pabarbIiBaTh

TepCIeKTUBHbIE T/IaHbI
Y TEXHOJIOTUH B
00/1acTi MeXaHU3aluu
Y aBTOMAaTH3aL[UK

CebCKOXO035ICTBEHHOM TIPOLIECCOB B
opraHu3aLuu CebCKOX0351ICTBEHHOM
OpraHu3aLuu

MPU3HAKOB CXOJUMOCTH;
3HaKOuepeyIIIUXCS,
(YHKIIMOHAIBHBIX U
CTereHHbIX PSiZIOB; PS/IOB
Tetinopa 1 Mak/iopeHa;
METO/IOB BbIUMCJ/IEHUS B
MathCAD;
CTYZIeHT CTIoco0eH C
BBICOKOM CTeNeHbI0
CaMOCTOSITe/TbHOCTU
aHa/IM3UpPOBaTh
Mpo0JIEMHYIO CUTYalLIUIO
KaK CUCTeMY, BbISIBJISISI ee
COCTaBJISIFOIIME U CBSA3U
MeX1y HUMU;
OCYILIeCTB/ISITh TIOUCK
BapUaHTOB PeLLIeHUs
MOCTaB/I€HHON
npobIeMHOM CHUTYaluK Ha
OCHOBe JIOCTYITHbIX
VICTOYHUKOB MH(OpMaL1y;
oripeiesisiTh B paMKax
BbIOPAHHOTO aMropuTMa
BOTIPOCHI, TIO/I/IeKallue
JanbHeel pa3paboTke;
pa3pabarbiBaTh
NepCrieKTUBHbIE TIJIaHbI U
TeXHOJIOTHU B 061acTH
MeXaHU3al[uu U
aBTOMAaTH3aL1U MPOLIeCCOB
B Ce/TbCKOXO031CTBEHHOU
OpraHu3anuu

2 OHEHUBAHMUE IITMCBbMEHHbBIX PABOT CTYJEHTOB

OI.IEHI/IBEIHI/IE MU CBbMEHHBIX pa60T CTYAEHTOB,

He perjiaMeHTHPYeMbIX y4e0HbIM IJIAHOM

NuauBuayaabsHoe goManiaee 3aganue (M/13)

BapuaHumbl 3a0aHus

1. UnTepnoiMpoBanue GpyHKIUH

1. lnTepnionMpoBaHue TaOMMUHBIX (DYHKITHM.
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. [To/lyunTh MHTEPIIO/MPYIOLYIO (PYHKLMIO HAa OCHOBe MaTpuLibl BaHaepMoHza.
. [To/lyunTh MHTEPIO/MPYIOLYIO (PYHKLIMIO HAa OCHOBE MHOrou/ieHa JlarpaHia.
. [To/lyurTh MHTEPIIONMPYIOLYIO (PYHKIMIO HAa OCHOBe MHOrouwieHa HeroToHa.
. [TonyuuTh UHTEPNOAUPYIOLYIO (DYHKIIMIO Ha OCHOBE CIJIaliHOB.
2. O6paldoTKa IKCIepuMeHTa/TbHBIX JJAHHBIX
. ObpaboTKa 3KcriepruMeHTa/lbHBIX JaHHbIX. MeTo/] HaMeHBIIINX KBaZlpaToB.
2. [TonyuynTs IMHENHYIO aMPOKCUMUPYIOLIYI0 (QYHKLIUO.
3. [TonyunTh KBaIpaTUYHYIO alNPOKCUMUPYIOLLYIO () YHKLIMIO.
3. PemieHue He/IMHEMHBIX YPAaBHEHHH C O{HOM NepeMeHHOU
1. MeTtogp! pelieHUs1 HETMHEUHBIX YPaBHEHU C OHOW NTepeMEeHHOM.
2. PelliTh HeMMHEMHOE YypaBHEHHWE C OJHOW IIepEMEHHOM METO[OM T0JIOBUHHOTO
Jle/IeHusl.
3. PeliiTh HeMMHEMHOE ypaBHEHMeE C OJHOM NepeMeHHOW MeTOZI0M MPOCTOM UTepaLivu.
4. PemieHue cucTeM JIMHENHBIX yPaBHEHUH
. MeTozp! pellieHUs1 CUCTEM JIMHEUHBIX YPaBHEHUM.
. PellinTh cucTeMy JIMHEeHbIX YpPaBHEHW MaTPUUHBIM METO/OM.
. Pette cuctemy nuHerHbIX ypaBHeHHH MeTozoM ["aycca.
. Petite cucteMy nuHerHbIX ypaBHeHUMH MeToZ0oM ["aycca-3elizens.
5. PelieHue cucTeM HeJIMHEHHBIX YPaBHeHUM
. MeToppbI pellieHHs CUCTEM HeJTMHENHBIX ypaBHEHUM.
. PellliTh cucTeMy HeJIMHEHHBIX YpaBHEHU MeTO/j0M TTPOCTOU UTepaLuH.
3. PemuTh crucTeMy He/IMHEMHBIX ypaBHeHUM MeTOoZ0M HbloTOHa.
6. /IuHeliHOe MPOrpaMMHUpPOBaHHe
1. JIuHeriHOe TIpOrpaMMHpOBaHMe.
. PeliiTh 3a1auy TMHEMHOT O TPOrPaMMUPOBAHUST CUMILIEKC-METO/IOM.
3. PelnTh 3a/1auy TMHEWHOT O TIPOrPaMMUPOBAHUS UCTIOJIb3YS NpuiokeHre B Excel.
7. ITouck MmuHuMyMa (pyHKLMH OAHOM MepeMeHHOH
. MeTo/pl moncka MUHUMYMa (yHKLIMM OHOW TTlepeMeHHOM.
. HaliTi MuHMMyM (DYHKLIMM OJHOU MepeMeHHOM MeTO/I0M TT0JIOBUHHOTO Jie/IeHHUs.
3. Haliti MUuHUMYM (DYHKLIMM OJHOW MepeMeHHOM MeTO/I0M CKaHUPOBaHUSI.
8. [Touck muauMyMa PyHKIIMU HECKO/IBKHX MepeMeHHbIX
1. TTorck MuHUMYyMa (PYHKIIMHA HECKOJIbKUX TlepeMeHHBIX.
2. HalTu MMHUMYM (QYHKIIMM HECKOJIbKUX IepeMeHHbIX MeTOJOM «IOKOOP/MHATHOTO
CITyCKa».
3. Hai'Tu MUHUMYM (DyHKIIMM HECKOJIbKHX TTePEMEHHbIX METOZIOM «CKOPEMIIIETro CITyCKay.
9. PemieHne 00bIKHOBEHHBIX AU((epeHa/TIbHBIX YPAaBHEeHUH NTEPBOro MOPAgKa
1. Pertenrie 0ObIKHOBEHHBIX A epeHIIMPOBaHHBIX YPAaBHEHUH MTePBOTr0 TIOPsi/IKa.
2. Petimth 00BIKHOBeHHOe udepeHIMpOBaHHOe ypaBHEHHWe TepBOTr0 TOpsiika MeTOZOM
Oiiepa.
3. Pertith 0ObIKHOBeHHOe [U(depeHIMPOBaHHOe YpaBHeHHe TepPBOT0 TIOpsiZka MeTOZOM
Ownepa —Koum.
4. Petuth 00OBIKHOBeHHOe u(@epeHLIMpOBaHHOe ypaBHEHHe I1ePBOro TOpsiIka METOIOM
Pynre- Kyrra.

U bk WN

[

A WN -

N =

N

N =

10. MaremMaTnuecKas CTaTUCTUKA
1. MaremaThuecKasi CTaTUCTHUKA. [TOHSATHSI reHepa/IbHOM COBOKYITHOCTH U «BBIOODKI».
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2. BbluMC/IUTh MaTeMaTHuecKoe O)KUaHue,

CpeHEKBApdTU4YeCKOe OTKJ/IOHEHHE

K03 dUI[MeHT Bapyal[iH /i1 «BBIOOPKN».
3. Ha'Tu MMHeNHY10 perpeccuto C/Iy4arHbIX BeJTMUUH.
4. Haiitu Ko3(ppuiieHT Koppesisiliii CTydaliHbIX BeJIMUKH.

1. Marematuueckue psiibl.
2. IIpyr3HaKu CXOAUMOCTU U PaCXOLUMOCTHU psifia.
3. @yHKLMOHAJIbHBIE PSAbI.

4. CTerieHHbIe PSbI.

5. Pap Teinopa v psig MakiiopeHa.
6. IIprMeHeHHe PSIIOB /1J1s1 TIPUOIMPKEHHBIX BBIUKC/IEHHH.

MakcumasibHas oneHka — 10 6a/nioB.

Taoauma 14 - K

11. Paab1

DUTEPUM OIfeHKH ChOpMHUPOBAaHHOCTH KOMINETeHIIUN

Kox u Kpurepun orieHUBaHus CHOOPMHUPOBAHHOCTH KOMIIETEHLIUN
HavMeHOBaHUe (YacTy KOMITeTEHLIMH)
WH/IUKaTOpa Ha 6a30BOM ypoBHe Ha MOBBIIIEHHOM YPOBHE
JOCTW)KeHUs COOTBETCTBYET OIIeHKe | COOTBETCTBYET OL[eHKe COOTBETCTBYET OI|eHKe
KOMIIeTEeHLIVH «y[IOBJIETBOPUTEIHLHO» «XOPOLIIO» «OT/IMYHO»
(uactu 50-64% oT 65-85% oT 86-100% ot
KOMIETEeHL1N) MaKCUMaJIbHOro Oasnia MaKCHMaJ/ILHOro Oasiia MaKCHMaJILHOro Oasia
NO-1yk-1. CTyzeHT, B OCHOBHOM, CTyzieHT XOpOILIo CTyZIleHT OT/IMUHO
AHanmusupyet B/IaJieeT MaTepraioM BJIaJieeT MaTepuasioMm, B/IaJieeT MaTeprasiom,
po6IeEMHYIO I10 TeMe, 3ajlaHue BLIMOJIHWI 3a/JaHKe B BBITTOJIHIJT 3aJJaHKe B

CUTYaL[1IO KaK
CUCTeMY, BBISIBJISIS
ee COCTaBJIsIoIIIMe
Y CBSI3U MEXY
HUMH
NA-2yk-1.
OcymecTsiisieT
TIOMCK BapUaHTOB
peliieHust
MOCTaB/IeHHOM
po0JIeMHOM
CUTYyallMY Ha
OCHOBe JIOCTYITHBIX
HCTOYHUKOB
vHopMaLu
NA-3yk-1.
Ornpegensier B
paMKax
BBIOPaHHOTO
ajiroput™Ma
BOIPOCHI (3a7auMn),
To/jjiexKariue
JaybHeuIen
pa3paboTke.
[Ipepnaraer
CTI0CO0OBI X

BBITIOJTHH/T 10 KOHI[A
cemecTpa, Mpu
BBITIOJTHEHUH 3a/IaHUS
VICIT0/Ib30BajI TTaKeT
MathCAD u
Heo0X0UMbIe
MTPOTPaMMbI pacueTa,
HO TIPUBOJIUT
HETOUYHYIO
apryMeHTal[{io
TEOPeTUUYEeCKUX
TT0JIOKEeHUH NN
JIOTTYCTH/T
He3HauuTe/bHbIe
OLLINOKY;
CTYJEeHT
MOYKeT: aHa/IU3UPOBATh
TIPOOIEMHYTO
CUTYaLUI0 KaK
CUCTEMY, BBISIBJISAS ee
COCTaBJISIOIIUE U CBSA3U
MeXy HUMH;
OCYIIECTBJISITh TIOUCK
BapUAHTOB PelleHUs
ITOCTaB/IEHHOM

1pobJieMHOM CUTYyaL[uU

CPOK | B TTOJIHOM
obBeme, TipH
BBITTO/THEHUH 3a/]aHUS
WCIT0/Tb30BajT Ha

CPOK H B TIOJTHOM
obweme, rpu
BBITIO/THEHUU 3a/IaHUS
YCIELTHO UCIO/Ib30Ba

XOpOLIEM YPOBHE MakKeT MathCAD u
MathCAD u Heo0X0uMbIe
HeoOX0IUMbIe MpOrpaMMBbI pacueTa,

TIpOrpaMMbI pacueTa, o
CYIL[eCTBY OTBeYaeT Ha
TIOCTaB/IeHHbIe BOTIPOCHI,

IMOKa3bIBaeT l"JIy'6OKOE
3HaHHe U ITIOHMMdHHe
TeMbl, CAMOCTOATE/IbHO 1

HO JIOTTyCKaeT apryMeHTUPOBaHO
HETOUHOCTH Zie/laeT MpaBUIbHbIE
(hopMy/MpOBOK He BBIBO/IbI;

HNCKa’Karolue ux CTYAEHT criocobeH ¢

CoZlep>KaHusl; BBICOKOM CTEMEeHbI0
CTYJ€HT CaMOCTOSITE/IbHOCTU
CaMOCTOSTe/IbHO HaxO/IUTh U
HaxOJUT U aHa/lIU3UpyeT aHa/IM3UPOBaTh

Mpo0/IEMHYIO CUTYalLIUIO
KaK CUCTEMY, BBISBJISIS ee
COCTaBJISIFOLI[E U CBS3U
MEXX/1y HUMH;
OCYIIIeCTB/ISIET TIOUCK
BapUaHTOB PeleHus
MOCTaB/I€HHON
nipobIEMHOM CUTYaLUU

MPO0JIEMHYIO CUTYALIUIO
KaK CHCTEMY, BBISBJISIS €e
COCTaBJISIIOIIME U CBS3U
MEXy HUMWU;
OCYIIIeCTB/ISATh TTOUCK
BapUAHTOB PEIIIeHUS
MOCTaB/I€HHOU
npo6JIEMHOM CUTYaLUH
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peleHus
I/I,H‘ll'[Koc-l
PaspabaTbiBaet
repCcreKTUBHbIe
I/IaHbI U
TeXHOJIOTUH B
obactu
MeXaHMu3aluu 1
aBTOMaTH3al[uU
TpPOLIeCCOB B
CeJIbCKOXO3SMCTBE
HHOM OpraHu3aluu

Ha OCHOBE /I0CTYITHBIX
HMCTOUHUKOB
vHopMaLuy;
oTpeiesisiTh B paMKax
BBIOpPaHHOTO
a/IrOpy¥TMa BOTIPOCHI,
no/iyiexxariye
JlaJIbHeMIIen
pa3paboTKe;
pa3pabaThiBaTh
TePCIEeKTUBHbBIE TI/IaHbI
Y TEXHOJIOTUH B
obacTi MexaHU3al[uu
Y aBTOMaTH3alun
TIPOLIeCCOB B
CeMbCKOX03511CTBEHHOU
OpraHu3alIu

Ha OCHOBE /IOCTYITHBIX
HCTOYHUKOB
vHopMaLuy;
oripejiefisieT B paMKax
BBIOPAHHOTO alrOpPUTMa
BOTIPOCHI, TIO/|/Ie)Kall[ue
JayibHeuIen
pa3paboTke;

pa3pabartbIBaTh
TiepCrieKTUBHbIE TI/IaHbl U
TEXHOJIOTHH B 00/1aCTH
MeXaHHU3aluu U
aBTOMAaTU3aluN
TIPOLIECCOB B
CeMbCKOX0351MCTBEHHOU
opraHu3alu

Ha OCHOBe JIOCTYTTHBIX
HCTOYHUKOB
vH(bopMaLuy;
oripefiefiTh B PaMKax
BBIOPAHHOTO arOpUTMa
BOTIPOCHI, TIO/|jIe)Kallie
JlaJIbHeuIen
pa3paboTke;
pa3pabarbiBaTh
TiepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 06/1acTH
MeXaHHu3aluu U
aBTOMaTHU3aluu
TIPOLIECCOB B
CeMbCKOXO0351MCTBEHHOU
opraHu3aluu

3 OIIPEAEJIEHUE PE3YJ/IBTATA

IMPOMEXYTOUYHOM ATTECTAIIUA

dopma MPOMeKyTOUHOM aTTeCcTallyiy 110 AUCIUTINHE 3K3dMEH.

OLOEHOYHLIE MATEPHUAJIBI 1 CPEACTBA [OJI5 ITPOBEPKN
C®OPMMUPOBAHHOCTU KOMIIETEHIIAI

YK-1 CnocobeH 0CymiecTB/ISITh KPUTHYECKUA aHA/TA3 MP00/IeMHBIX CUTyal[Hil Ha
OCHOBe CHCTEMHOTO0 IM0/{X0/1a, BbIPA0AaThIBAaTh CTPATErHI0 JIeHCTBUH

3agaHus 3aKpPbITOr0 THIIA

Buvioepume o0un npasunvHwlit 6apuanm omeema:

1. Kaxkoi MeToa NpUMEHSIOT IIPU PeLICHUU CUCTEM HEJHMHEHHbIX YPABHEHHUI.

+ meron ['aycca
meton [lyacona
Meron Jlannaca
meton Dypee

2. B kakoM qnana3oHe usMeHsieTcss KO3GGuuueHT Koppesiium.
+or-1mo1l

oT -2 110 2
or-3 103
oT -4 no 4
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3a11am1ﬂ OTKPLITOI'0 THIIA

Jatime pazeepHympbiii omeem Ha 6onpoc:

1. B yeMm 3aK/ir0uaeTCsi MeTO/| MPOCTOH UTEPALiUM NPHU pellleHUU YPaBHEeHUM.
[IpasuibHbili omeem: MeTOJ, TIPOCTOM HWTepal[uM 3aK/IiouaeTcs B TOM, UTO Ha
KaK/I0M uTepaluyd KOpeHb ypaBHEHUsI paBeH caMoOM (PYHKLMUW Ha Tpeblaylein
vTepaLy.

2. UTo Ha3bIBaeTCA MHTEPNOIALMOHHOU (PyHKIIMEH.
IIpasunbHbili omeem: WHTEPHOSILMOHHON (YHKLMel Ha3biBaeTcsi (yHKLUS,
KOTOpasi IPOXOZMT uepe3 BCe TOUKH 3alaHHOM TabIMUHON (PyHKIIUM.

3. UTo Ha3bIBaeTCsl anmpoKcUMUpYIend GyHKIHen.

[IpasunbHbili omeem: amNMpPOKCUMHUPYIOlel GyHKI[MeW Ha3biBaeTcsa (GYHKIUS,
KOTOpasi MPOXOJUT C HaWMeHbIIWMU PpACcCTOSIHUSMU /10 BCeX TOUeK 3a/laHHOM
Tab/IMYHON (QYHKIUH.

4. Yemy paBHa MPOU3BOJHAA B TOUKAX IKCTpeMyMa (DyHKI[HUH.
IIpasunbHbili omeem: B TOUKax SKCTPeMyMOB (DYHKLIMY TIPOM3BO/HAs paBHA HY/IIO.

5. B uem 3ak/il04yaeTcsi MeTO/ MOKOOPAUHATHOI0 CIyCKa MPHU HAXO0)K/EeHUHU
MHHHMMYMa (PYHKIIMM MHOTMX NepeMeHHbIX.

IIpasunbHblli omeem: MeTO/, 3aK/II0UaeTCsi B TOM, UTO Ha Ka)kJ|OM 111are roouepesHo
W/IeT IBW)KEHHe B/I0/Ib BEKTOPOB Mapasiie/ibHbIX KOOpAUHATaM (pyHKLHH.

6. B uem 3ak/04aeTcs MeTo/, HAUCKOpeHIIero Cnycka NMPU HAX0)X/JeHHHU
MHUHUMYMa (PyHKIIUM MHOTHX MepeMeHHbIX.

[IpasunbHbili omgem: MeTO/, 3aK/F0YaeTCsl B TOM, UTO Ha KaXk/IOM I1are roodyepesHo
WJeT IBW)KEeHUEe B/I0/Ib BEKTOPOB MepIeH/IUKY/ISIPHBIX JIMHUSIM YPOBHS (DYHKLIUH.

7. W3 Kakux JByX yacTed COCTOUT 3a/avya JIMHEUHOr0 IPOrpaMMHUPOBaHHUS.
IIpasunbHbili omeem: Ilpu pellleHWM 3aauyd JUHEMHOTO TMPOTrPaMMHUPOBaHUS
3afjal0TCsl LiesieBasi (PYHKLUSI M CUCTeMa OrpaHWuYeHW Ha mMapaMeTpbl 3TOu
GyHKIIH.

ITKoc-1 Cnioco0eH pa3padarbiBaTh NepCHeKTUBHBIE IUVIAHBI H TEXHOJ/IOTHH B
00/1aCTH MeXaHU3alUM ¥ AaBTOMATH3AI[UH MPOI[ECCOB B Ce/TbCKOX03:iCTBEHHOM
OpraHu3anumu
3ajanusi 3aKPBITOT0 THIIA

Bbi6epume HecKo/1bKO npasu/ibHbIX 8apUAHMOE oMmeema:

1. Ha kakue TpM Trpynnbl JeJATCH METOAbl PpPelIeHUs OObIYHBIX
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AU(pPepeHIHATBHBIX YPABHEHUI.
+ aHAJIUTUYECKHEC
+ rpaduueckue
+ 4nCIICeHHbIE
PUONKEHHBIC

2. Kakmue ecTb Tpu BHIa MATPHIL.
+ TpaHCIIOHMpPOBaHHAasA
+ eAMHUYHAS
+ oOpaTHas
npsamas

3aaHuA OTKPBITOIO THIIA

Jatime pazeepHympbiii omeem Ha 6onpoc:

1. Kakasg MaTrpuua MHCHo/ib3yercsi MpPH pelleHuH YypPaBHEHUH MeTo/|0M
HerotoHa.

IIpasunbHbili omeem: WUCTIONB3yeTCs Matpuija $IKoOW, paBHasi TPOW3BOAHBIM

(YHKIMI 110 UX MlapamMeTpaM.

2. Yto Ha3bIBaeTCsl IMHEHHBIM MPOrPpaMMHUPOBAHUEM.

[IpasuibHbili ome@em: NWHEWHOe TPOrpaMMHUPOBaHME 3TO pa3fiesl MaTeMaTHKY,
3aHUMAIOIUICS  pellleHHeM TaKWX 3a7lad  Ha OTbICKAaHUM HaAWOOMBIINX M
HaUMEHBIINX 3HAuUeHWM, [Ji1 KOTOPbIX MeTOZbl aHaIUTUUECKOTO aHajau3a
OKa3bIBAIOTCSI HEIPUTOTHBIMH.

3. B uemM 3aK/sil04aerca MeTo] Jiliepa TNPH pelieHUH OO0BIKHOBEHHbBIX
aucddepeHIuaNbHbIX YPAaBHEHHUH.

IIpasunbHbili omeem: 3T0 TpaduyecKuii MeTOZ, KOTOpBIM JiaeT pellieHHe B

Tab/JIMYHOM BU/le U MPH pacueTe Ha KaXK[OW UTepaliuy BbIUKCISIeTCs cama (GyHKIUS

Y MpUpallleHre K Heu.

4. Yto xapaKkTepu3yeT CTeleHb PacCcesiHusA 3/IeMeHTOB MacCHBa OTHOCHTE/TBHO
MaTeMaTHYeCKOro O)KUJaHus.

IMpasunbHbili ~ omeem:  CTelleHb  pacCesiHUs ~ MacChBa  XapaKTepu3yeT

CpeAHeKBa/[paTUYHOE OTK/IOHEHMUe.

5. Kakue aBa OCHOBHBIX NPH3HAKA CXOAMMOCTH MaTeMaTHYeCKOro psajga
HCIO0/Ib3YIOTCA HanboJ/1ee 4acTo.

IIpasunbHbili omeem: Haubomee YacTo HCTHONb3ylOTCs MeTon Komm u merton

Manambepa.

6. Uemy paBeH kK03 (PuLiueHT BapUalui MacCUBa C/TyYalHbIX YHUCEJL.
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IMpagunbHbili  omeem:  KO03GbGdUIIMEHT  BapuallUM  paBeH  OTHOIIEHUIO
CpeAHeKBa/IpaTUYHOTO OTK/JIOHEHWsT ¥ MaTeMaTU4Yeckoro O)KMJaHUsi MacCuBa
CJTyYalHBIX YMCeJI.

7. Kakou MaTeMaTH4yeCcKUd psij Ha3biBaeTcs QyHKIIMOHAIbHBIM.
IIpasunbHblli omeem: B (YHKLMOHAJIBHOM psiile €ro 5/eMeHTbl SIBJISIOTCS
GYHKLUSAMU.

OkoHuaTesbHBIe  pe3y/nbTaThl  00yuyeHus  ((OpMHpPOBaHHS  KOMIIETEHIIH)
OTIpeJIeNIAI0TCS  TIOCPE/ICTBOM TiepeBojia 0a/ioB, HaOpaHHBIX CTYZEHTOM B IIpoljecce
OCBOEHMS JUCLIUILIMHBI, B OLI€HKU:

— 6a30BbIii ypoBeHb CHOPMHPOBAHHOCTHA KOMIIETEHIMH CUHUTAETCS JAOCTHUTHYTBIM,
ecyii pe3y/ibTaT OO0yueHHs] COOTBETCTBYeT OlleHKe «yZOoBJ/eTBOpuTenbHO» (50-64
PEHTHHTOBBIX OasIoB);

— TOBBILLIEHHbI ~ ypOBeHb  C()OPMUPOBAHHOCTA  KOMIIETEHLIMA  CUMTAETCS
JIOCTUTHYTBIM, €C/TM pe3ylbTaT 00yueHHs COOTBETCTBYeT OIleHKaM «Xopolo» (65-85
PEUTHHTOBBIX 0as7I0B) U «OTAMYHO» (86-100 peHTHHTOBBIX HasIoB).

4 IIOPSATOK ITPOBEJIEHVS IIOBTOPHOM
IMPOMEXYTOUHOM ATTECTAIIUA

dopMa NMPOMEXXyTOUHOM aTTeCTalK MO0 JUCLUTI/IUHE 5K3AMEH.

@®oH/I, OLIeHOUHBIX CPe/ICTB /ISl TPOBeieH!sI [TOBTOPHOM TIPOMEXXYTOUHOM aTTeCcTaljuu
dbopmMuUpyeTCst U3 UMc/ia OLeHOYHBIX CPe/ICTB M0 TeMaM, KOTOpble He OCBOEHbI CTY/IeHTOM.

IIpumeuanue:

[oriomHuTeTbHBIe KOHTPOJ/IbHBIE UCTIBITAaHUS TIPOBO/SATCS JIsI CTYIeHTOB, HaOpaBIINX
meHee 50 OamwmoB (B cooTBeTcTBUU C «IlofoykeHHWEM O MOZAYIbHO-PEUTUHIOBOMN
CHUCTEME»).

Tao/mna 15 — Kpurepun orjeHKH choOpMHPOBAHHOCTH KOMIIETeHIIUH

Kop 1 HaMeHOBaHWe UHAUKATOpa Kpurepuu onieHuBaHMUs C)OPMUPOBAHHOCTH KOMITeTEHLIMU
JOCTY>KeHUs1 KOMITeTeHLIUU (4acTu (4acTy KOMITETEeHLIUM)
KOMIIeTeHL1H) Ha 6a30BOM ypOBHe
COOTBETCTBYeT OLleHKe «yJ/l0B/IeTBOPUTE/ILHO»
50-64% o1 MakcuMasbHoro basnna
N-1yk-1. AHanusupyer CTyzieHT 1eMOHCTpUpPYeT 3HaHUe MeTO/|0B: UHTepII0/IMpOBaHUs
npo0IeMHYIO CHUTYaLMIO Kak ¢byHK1Mi, 06pabOTKY 3KCIIepUMeHTa/IbHbIX JaHHbIX, pellleH!s]
CUCTeMY, BbIABJIAA ee COCTaBIIAIoLIe He/IMHEeMHbIX YPaBHEeHU! C OJHOU NTepeMeHHOM, pellleHus
Y CBSI3U MeXy HUMU CHCTeM JIMHEMHBIX U CUCTeM HeJIMHeNHbIX ypaBHeHUH,
N-2yk-1. OcyliecTsiigeT MOUCK JIMHEeWHOT0 NTPOrpaMMHPOBaHMsl, MOUCKa QYHKLIMM OJHOW U
BapUaHTOB pelleHNs] T0CTaBIeHHOU HECKOJIbKUX NepeMeHHbIX, pellleHHst 00bIKHOBEHHbIX
nipo0IeMHO CUTYalliu Ha OCHOBE IuddepeHIMaTbHBIX YpaBHEHU, MaTeMaTUUeCKOn
JOCTYIHBIX UCTOYHUKOB CTaTUCTHUKH, BBIYUC/IEHUS C TIOMOLLBIO PSZIOB;
vH(opMaLn CrIocoOeH: aHa/IM3UPOBATh MPOO/IEMHYIO CUTYAL[UI0 KaK
N-3yk-1. Onpegesnsier B paMKax CUCTeMY, BbIsIBJIsISL €e COCTaBJ/ISIOLMe U CBA3U MeX/y HUMU,
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BbIOPAHHOTO a/ITOPUTMa BOTIPOCHI
(3agaun), moAiexkallue JaabHeiien
pa3paborke. [Ipezasaraet criocobOb! Ux

pelieHust
N/-1rkoc-1 Pa3pabateiBaetT
TepCrieKTUBHbIE TJIaHbI U
TEXHOJIOTHH B 00/1aCTH MeXaHHW3alun
Y aBTOMAaTH3alliu MPOLeCCOoB B
CeJIbCKOX035ICTBEHHOM OpraHu3aliuu

OCYILL[eCTB/ISATh [TOMCK BapUaHTOB pelleHus I0CTaB/IeHHON
npob1eMHO CUTYally Ha OCHOBE JJOCTYIHbBIX UCTOUYHUKOB
MH(OpPMaIUK; Onpe/ieNiATh B pAMKax BEIOPaHHOTO alropyuTMa
BOITIPOCHI, MOJIeXKalliye JanbHelieli pa3paboTke;
pa3pabaTbIBaTh MepCreKTUBHBIE TI/IaHbI ¥ TEXHOJIOTUN B
obs1acTy MexaHW3alMy ¥ aBTOMaTH3aljiy NIPOLIeCCcoB B
Ce/IbCKOXO035IICTBEHHOW OpraHu3aLun
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